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Great mam bave wrote upon this Subjecs, and 

_- moſt have met with deſerved Succeſs ; but bow 
far this may merit the ſame, Time alone muſt 
determine. I only wiſh it may meet with impartial, 
Judges, who will undoubtedly give it a Character equal 
zo its Deſerts, and then I have Reaſon to believe it 
will anſwer the End deſigned ; that is, to be à Guide 
to them that want to attain @a Knowledge of thoſe uſe- 
ful and entertaining Studies, and an agreeable Compa- 
nion for ſuch as have made ſome Progreſs in them. The 
fundamental Rules of Arithmetic are laid down ſo plain, 
that the meaneft Capacity, with a little Application, 
may underſtand them ; and when I come to the Rule 
of Three, I make uſe of a few Charafers which the 
Reader may ſoon be Maſter of; and then may proceed 
with Pleaſure. What Rules are omitted, bave their 
Dependance on the Rules of Proportion, which are ful- 
ly explained; and as meſt Queſtions in Praflice are 
done with much Eaſe and Certainty, by the Multipli- 
cation here made uſe of ; I bepe the Want of them will 
be no Defect. I have very plainly and intelligibly deli- 
vered the Algchraical Part, and exemplified the Rules 
with a Collection of Queſtions, anſwered in a plain and 
familiar Manner. ] have not notified in the Margin 
when you are to mate De of aStep, or an abſolute Num- 
zer; but the Step following will determine which it is. 
J have taken Care to keep this Treatiſe as free as 
pelſible from the Errors of the Preſs ; but if there ſhould 
be any, 1 hope the Reader will correct and excuſe them. 
The Dueſtions are moſtly anſwered numerically, being 
the moſt eaſy Way lo initiate the Uſe of Algebra to Learn- 
ers, which when underſtood, they may uſe the literal 
Way with Pleaſure. 5 


NUME RATIO N 


to place, or give the ;aſt Value; 
to any Number W z to do is 
_ hſerve the following Table. 


The T AB LE. 


1 Units. 
SI 
3 S 1 
4321 
54321 
654321 
7654321 
87654321 
987654321 
987654321 


| An: the Table above you ſee how each Place: e- 
ceeds the former ten times, increaſing towards the 
left Hand. The firſt is the Place of Units, the ſe- 
cond of Tens, the third of Hundreds, cc. 


b . 


(2) 
| VESESSSSSOSSSSSSSOSS 


ADDITION 


Ihe guhering ſeveral Numbers into one, which 


is then called the Sum or the Aggregate; as 6 and 
8 are 14. < 


+ Addition begins at the right Hand, and addg the 
particular Sums of the ſeveral Rows —— 
every one in its own Place. 


E 4 M PL ES. 


| 


—_— 


Ex. iſt. EX. 1d. Ex. zd. 
2 74 3 2435 2374 
n 1 
nn 1 
. 2. £37 hg 64285 
273 : -7, 214 74791 
$47'S ! :3:34®@ 7 57062 
20106 2 4.47 338 


Q 
— 
S 


In the firſt Example, the Sum of the firſt Row is 
263 1 place down the 6 under itſelf, and carry 2, be- 
ing the Number of the. Tens to the next Row, and 

find the Sum of it to be twenty, then I place down 
a Cypher, and carry two to the next Row, and find 
the Sum to be 31. I place down the 1, and carry 3 
to the laſt Row, and the Sum is 30, which I place 


_ down, and it is done. And ſo of the reſt, 


Audition 


4770 N Fg. MONET. 


N. B. Four Farthings is one Penny, Twelve 


Pence one * and Ta; Shilling: one 
Pound. 


EXAMPLES. 
„ % 1 
5 4117 374 :17: 62 
Fo 4% 542 15: 113 

JN „ 364: 16: 72 

56 2 18: 10% 273218: 32 

32 211: 94 614: 15: 7 2 
64:16: 93 3642 29 gigs"? 30 
37: 14: 62 764 13: 54 coll 
67:19: 2x 527: 11: 10S 
376: 09: 72 = f 


1 


In the firſt Example. The Farthings are 135 
which is three Pence three Farthings, put dorp DS. 
under the Farthings, and carry three to 
place, and the Sum of the |; is 55» hich. _— 4 
Shillings and 7 Pence; place the 7 under the Pence, 
and carry. 4 to the Shillings, and the Sum is 129 
Shillings, which is 6 Pounds 9 Shillings ; place 
down the 9, and carry 6 to the 1 then pro- 
ceed as in the laſt Examples of whole Numbers, 


B3 L 


(4) 


bh. 8. de I, 3. d. | 

375: wy: 4 x 742: 14:3 
654: 15 9x 567: 15: 7% 
$90: 47 | 254: 18:67 

346 : "4: 4 675: 17: 33 

214: 16: 2 2 1 \ 


Addition is EEE by wadicy a ſecond Addi- 
tion of the ſame Sums, omitting the top Line; 
then adding the Sum to the top Line, if it makes 
the Sum q the whole it is right. 


N. B. Addicien of Time, Weight, * 
&c. &c. is performed in the fame Manner, only 
obſerving how many of the inferior makes one 
+ the next; aſcending by the Tables after Divi- 

on. | 


SUVTRACTTUYN 
S the taking a ſmall Number from a large one, 


and Number found is called the Remains, 
the Exceis or the Difference. As from 12 "take 


» ganas 


Examples. 


1 
r 


Example iſt. Example 2d. 
From 37 427 From 37 427 
Take 21 314 Take 14 678 
Remains 16 113 Remains 22 749 
Proof 37 427 Proof 37 427 


N. B. In the firſt Example, IJ take 4 from 7, 
and there remains 3, and ſo place it down, and 
proceed to the End of that Example. 


But in the ſecond Example, I cannot take 8 
uw fo I borrow 10 and put it to the 7, and 
it makes 17, then 8 from 17, and there reſts 9g, 
which I place down, and carry one that I bor- 
rowed to the 7, and it makes 8; then 8 from 2 
cannot, but I borrow 10, and add it to the 2, 
and it makes 12; then 8 from 12, and there re- 
mains 4, which place down ; 'and ſo proceed 
to the End, remembring to carry one to the 
next Figure when you borrow the 10, b 


If you add the Remains to your leaſt given 
Number, the Sum will be the greater Number 
given, which is the Proof. 


J. 7A 


From 37 : 453 Go From * 12 
Take E 2 Take 175: 16 


Differ. 125 4: 14 Remains 99 02: 


Prot . 11 2 Proof 274 19: 032 S- 
N. B. What you carry at in a you 
borraw at in Subtraction. 


A Gentleman bought an Eſtate, dt at 7427 1. 
17 5. 11d. and his Caſh is only 1498 l. 185. II d. 4, 
how much muſt he fend for to his Banker to be en- 
abled to pay for it? Place the . thus: 5 
1 

Value of the Eſtate 7427: 17:1 

The Caſh at home - - 1498: 18: 11 - 


3 
F 
, 
x 


This comes from the Banker 5928 18: 11 


Proof 7427 : = : 11 


VN. B. The Caſh brought from the Banker, be- 
ing added to the Caſh at ne, muſt be the Va- 
lue of the Eſtate. 


What Sum of Money 1 to 3744 115. 54. 
+» will make it 1000/, Place it as - Tra i 


W 
1000: OO : oo 
. * 


62g 8: 06 * - chis i is the Sum you wk add. 


1000: OO : 00 "Puna 


What 


(97 


What is the Difference betuint e 90 24. 1 
176k 195. 11d. 


3 4 
i TTT 1 00 
Leaſt Sum 176: 19: 114 


———_— 


Difference 30: 14: 0 


„* n "3 * 


Proof 207 : 14 : 02 N 


A Steward received the following Sums for his 
101 from A. 172 l. 175. 114. ; from B. 1607. 
145. 84. from C. 2 70l. 115. 4 from D. 120f. 
115, 6 d. from E. 2 115. 8 J. 1. And he ſent 
to his Lord Bank Notes, Value 407 J. 17 s. 11d. 
Paid Workmen 62 J. 17 f. 11d. Paid the Wine- 
Merchant 42 l. 17 5. o0 d. His on Salary for 
a Quarter 121. 10's. cod. What #1 remains of his 
Lvid's in he Hans? aa ems mo 


3 2 9 q — 2 211 


a 


From A. 152% 17 : 12 Sent in Notes 407: 15 IT 
From B. 160: 14.:, 8 | P. Workmen 62:17:11 
From C. 270: 11: 4 W Merchant 42: 17 2 00 
From D. 120: 11:6 [[ Salary 12:10:60 
From E. 193 511. 9 


T. lad out, 776701170 
Tot. rec. 917: 07:02 N In, 
Diſburſt. . 02: 10 1 RELA "Us 


Ballanee, 391 :04 04 4 Proof 917. 07 8 


* 


If che Tower vf ee was died by he 


ks in the Year 1077, how many Tears * it 
nee, this Year being 17506. 


The 


1 
The preſent Year = 1550 
The Year when the Tower was buile 1077 


Years * the Tower was built 673 


—— 


Proof 1750 


It the Time any Building has ſtood be added to 
the Year it was built in, it makes the preſent Year. 


An Apprentice was bound for Years, but he 
runs away at the end of 6 Years, 6 Months, 6 Weeks, 
6 —2 6 Hours, 6 Minutes, the Queſtion is, how 


had to ſerve t 
T. M. W. D. H. M. 
The Time he was to ferve is, 7..0 0 0-0; 0, 
Tho. Tims dach Frve was, 6, 7. 2 6 6 6 


| TIT IIAT” 
The Time he had to ſerve o LE 1 0 2 5+) 


Proof _ 7 0 O 0 0, 0 


N. B. The 6 Weeks's 1 1 March and we 
and 13 Months is one Tear. 


— 
MULTIPLICATION. 
To by which we find the Increaſe or Amount 


of any Number, being ſo many Times taken as 

e are Units in another Number, and this Increaſe 

or Amount is called the Product. The Factus, the 
Rectangle, or the Plain; and the Numbers produc- 
ing 


f (9) 
Te T A B IL. E. 


3e 
68 101214118 
e 
WEEE 
2 
18241303642/48 54 
21|28|35|42|49|56|63] 
eee 
IEEE 


Find any Number in the Top of the Table, and 
the Number you would multiply it by, in che Side, 
and in the Square where they meet is the Product. 
Suppoſe you would multiply 7 by 8, find the 8 at 
the Top, and the 7 in the Side, and in the 
where they meet ſtands 56 the Product, and ſo of 
any other. | 5 


Mind to have the Table off by Heart, before you 
go any farther, 


Multiply 674274 1 805 is the Multiplicand. 
By 6 This the Multiplier. 


— Reman 


4045644 This is the Product, &c. 
C In 


(1) 

In the above Example I ſay, 6 times 4 is 24 3 
put down 4 and carry 2 to the next Place, ſaying 
6 times 7 is 42, and 2 I carry is 44 3 put down 4 
and carry 4. And proceed in this Manner to the 


End, putting down the odd Numbers, and carry 


one for every Ten that you have to the next Place. 


Multiply 576274 - 
By 3” 


** 


4033918 
1728822 


21322138 


N. B. Lou muſt place the Beginning of each 
Multiplication under its own Factor, as you may 
obſerve in the above Example; when I began to 
multiply by 3, I put the firſt Figure of its Product, 
being 2, under itſelf, and then proceeded as before, 
and the two Multiplications added into one Sum, 
is the Product, | 


Multiply 674076 
« 9 0 


2022228 


233230296 | 


n_ 


Multiply 


FOE nh, 
Multiply 47247 
By 3004 


188988 
14174100 


141929988 


In the above Example, the Cyphers only fill up 
the Places under which they ſtand, and then you 
begin your Multiplication by the 3. f 


Multiply 674264 
7 B.. 1 309 21 


— 


\.. wad 8. a 4 


9 202279200 5 
Moltiply 721462 


288584800 
5050234 


53388 18800 


N. B. If your 1 b Cyphers to the 
right Hand, it'is only multiplying by the Figures, 
and adding the Cyphers to the Product. 


Multiply 67424 | 
By 1000 


67424000 
C 2 By 


— 


| | ( 12 9 ) 

To multiply by an Unit with any Number of 
Cyphers ; it is only adding the Cyphers to the Mul- 
t1;licand, Stat, : 


— — . —˙ —— 


Multiply 74624 Multiply 5742 
By 1 17 


97614 


1 1a ur 24 Ie * | 
o bf taking the 
back Figure, thus, as in the firſt Example, I fay 3 


\TAT 


1119300 Lesens 


. . | idaiF hin dt {4 E 4 : 
times 4 is 20, put down o and carry 2, then ; times 


2 is 10, and 2 I carry is 12, and the back Figure 4, 
is 16, put down 6 and carry 1 ; then 5 times 6 is 
30, and 1 I carry is 31, and the back Figure is 
33, put down 3 and carry 3 ; then 5 times 4 is 20, 
and 3 is 23, and the back Figure 6 is 29, put down 
9 carry 2; then 5 times 7 is 35 and 2 is 37, and 
the back Figure 4 is 21, put Gown 1 and carry 4. 
Now as the Muſtiplication by 5 is ended, I add the 
4 1 carry to the 7 and it makes 11, which I put 
down, and the Work is ended; and ſo of any other. 


Multiply 54762, , _ Multiply 75642 
By T9” 1 „ 7 By 18 


” F * *? 7 7 
ren cy 4<:1: E277; 09 — f 8 
341 * Cf. 1 10404 8 34 * 1 * 1 61 
. p $ ' 
. 4 % i 1 7. 1 144 17 ir I . K 4 3 . * -_= "4 
4 0 4 * 4 f * 1711 11 12 0 o : + pd 6 4 4 
N 


12 Ee 4 404 2 TI PT 3 

Multiplication by two back Figures is pe 
by the former Rule, tai 
SNN inen 


0001 


39＋ A ˙— — — 


Soost 
FN %.£d * of 
- % 


y 


* 


(13): 


(2 EXAMPLES. 121 
Maltiply 742657 Multiply 67542 
8 BJ 1714 4 6495 

—— ü 
10397198 1283298 
42628169 1080672 
5 125291408 109350498 . 


Multiplication may be performed by Factors, 
thus. Take any two or three Numbers, &c. which 
when multiplied into one another, will produce the 


Multiplier given; and multiply the Multiplicand by 
one of them, and that Product by the other, &c. 


and the laſt Multiplication will be the deſired N 


duct. l 13 
EXAMPLES. 3 
Multiply 74276 by 24. The Factors are 4 * 6 
7 25 | 
4 


1782624 0 * 
Muktiply 67424 by 48. The Factors are 8 and 6. 


- X ths. - * — » - f 8 
Tees  * — i 3 © I-47 
„ 7 4 4 2 f *..4 4 0 1 * 
* 


o 
N 5 a. 3102 
4 a 9 % . — T * 2 2 
Fl : Fu l * * x 
* b > . Y * y ” , % * ? * 
9 - : _— IS 
% RE „ % 4,» ”* , * CO \ 
e Ss 3 54+ +38 ; #+ - +4 EE {IS he 
= 3 * : F * # 8 
Fs 586355 3 7 . as +} 17 | he 
* 
N n «: 4 4x \ N . 4 * 7 bs 4 : 2987 
442 ; 5 bu * 3 pe 5 44i 114 
— 
\ 1 0 
* — 


(14) 
N. B. The laſt Product had been the ſame, if 
J had taken any other Numbers; which when mul- 
tiplied together, would have made the Multiplier; 
as 3, and 8, in the firſt Example. And 45 6, and 
2 in the ſecond. 


Multiplicati on of a Quantities. 


Ifone Pound of Tea coſt 55. 94 d. what will eight 
Pounds coſt ? 


s 
oh 


: i , 
! A © ki 
at © 770 2-0 
«+. WY 
4 : s 


1 * 8 times 9 is 72, which is 72 Pence, that is 
6 Shillings, put a Cypher under the Pence place, and 
carry 6, ſaying 8 times 5 is 40, and 61 carry is 46, 

which is 46 ee en OY to 20. 65. 0s. the 
Abſwer. | 


If one Yard of Velvet coſt 1 "08 62 d. What 
will 9 Yards coſt at that rate? 


* 


1 62 1 
we” f ' * | * 3 3 In; 2 0 2 O0 : * 105 The 1 


For 9 Halfpence is 4d. 23 1 ſet fon the 2, and 
carry 4 to the Pence place, ſaying g times 6 is 54, 
and 4 I carry is 38 Pence, which is 45. 10 d. put 
down the 10 and carry 4, ſaying 9 times 4 is 36, 
and 4 I carry is 40 Shillings, put dawn.a Cypher in 
the Shillings place, and carry 2 to the Pounds place, 
fying.9 times 1 is 9s and 21 carry is 11 Pounds, 


which 


(25) 
which I put down, and the Anſwet is 111, os. 104 
And ſo of all the reſt of the Examples. 


If 1 Yard coſt 35. 7 d. 2, what will 24 Yards coſt 
at that rate ? 


N. B. The Factors are 3 
—— and 8, or 4 and 6; ſo that 
10 : 9+ multiplying firſt by 3, and 
8 that Product by 8, gives the 
Anſwer. 


If 1 Pound of Tea coſt 75, 44.2 25 what will 56 
Pounds coſt at that rate ? 


: 20 : 13:9 
In anſwering Queſtions of this Kind, take any two 
Numbers, which when multiplied together will pro- 
_ duce the Number given, and multiply the Price by 
one of the Factors, and that Product by the other, 
and the laſt Product will be the Anſwer, as in the 
two laſt Examples. In the firſt, I multiply the Price 
of 1 Yard by 3, which gives me the Price of 3 Yards, 
then J multiply the Price of 3 Yards by 8, and it 
gives me the Price of 8 times 3 Yards, which is 24. 
Yards. If I had multiplied the Price of x Yard by 
+ and that Product by 6, ir would have been the 


ſame 


= ll ) | 
fame Anſwer. And in the ſecond Example, I mul 
* firſt by 7, and then by 8 for the ſame Reaſon. 


If r Yard coſt 23. 3 d. what wilt bo Yards coſt 
at that Price ? 


2.58 
- mo 


2 2 6 Thisis the Price of 10 Yards, | 
6 0 


6: 15: 0 The Pric of 60 Yards. 


If a parcel of Cloth coſt 81 165. 5 d. what 
will 336 Parcels coſt at char N 


88 : 4: 2 The Price of 10 Parcels, 


882: 01::8: The Price of 100 


2646: 086: 0 The Price of 
264 12:6 ThePriceot 30 
Q 72, 118 6 e 0 


2963 16:0 The Price of 996- 


Firſt, 1 multiply the Price of 1 Parcel dy 10, 
which gives me the Price of 10 Parcels, then I mul- 
tiply that Product by 10, and it gives the Price of 
10 times 10 * or ro Which Product pied 
: plie 


* 


| i RE | 

plied by 3 gives the Price of 300 Parcels. Then 
multiplying the Price of 10 Parcels by 3, it gives the 
Price of 30 Parcels, which place under the Price of 
300 Parcels. Laſtly, multiply the Price of one Par- 
cel by 6, and place it under the laſt, then thoſe 3 
Sums added together gives the Anſwer equal, 
2963 J. 165. a 


If 1 Gallon of Rum coſt 8 5. 6 d. what will 6742 
coft? 1 


8 6 The Price of 1 Gallon, 
10 


J. 4: 5:0 The Price of 10 Gallons, 
10 5 


42: 10: © The Price of 100 Gallons. 
8 


425 : 00 : o The Price of 1000 Gallons, 
6 


* * 


2350: O0: o The Price of 6000 Gallons. 
297: 10: o The Price of 700 Gallons. 
17:00: o The Price of 40 Gallons. 
00: 17:0 The Price of 2 Gallons. 


| 2865 : 07 : © The Price of 6742 Gallons. 


This Method of finding the Value of any Num- 
ber of Yards, Gallons, Ells, Pounds, &c. at any Price 
per Yard, Gallon, &c. is of great Uſe for finding the 

Value in a ſhort and eaſy manner, and very often 
excceds the Method of Practice; and will be of ex- 


B cellent 


(18) 
cellent Uſe for ſuch as buy or ſell by Retail, as no 
Multiplication can be eaſier than multiplying by 10. 


If a Hogſhead of Tobacco coſt 3 l. 8s, 4 d. 2, 
what is the Value of 43 2 Sens ? 
I, 


Z : 8: 42 
: 10 


34 : 03 : og The Price of 10. 
e 


341 % 06 The Price of 100. 
4 


— 


1367 : 10: oo The Price of- 400 
102 : 11 : 09-The Price of 30 
6 : #6 : „ 2 


——__ 


1476 : 18 : 00 The Price of 432 


Croſs Multi Mlication or, the Method of ſquar- 


ing Di menſions. 


This differs very little from Compound Multipli- 
cation, only in placing the Figures of your Multi- 
plicand and Multiplier. Examples will make it very 
eaſy. Remember to carry 1 at every 12 to the next 
ſuperior Name, excepting when you multiply Feet 


by Feet, and then you carry 1 at every 10, as in 
common Multiplication. 


EXAMPLES. 


(19) 
EXAMPLES. 

If a Board be 1 Foot 4 Inches broad, and 13 Feet 
long, how many Feet is contained therein ? Place 
it thus, 
TP. 
$2 8 Length. 

1: 4 Breadth. 


4:4» 
13 
17 : 4 : o The Anſwer, 
If a Board be 8 Feet 6 Inches long, and 3 Feet 
4 Inches broad, what is the ſuperficial Content ? 


. 

34 
2:10: 0 
26. 64:0 


28: 4: o The Anſwer, 


F. I. P. 8. Tr, EF LEST 


Multiply 8: 4:7: 315 by 42226489 
| Place it thus 4 1 


8998 


( 20 ) 


Multiply 2 59 Feet 10 Inches and 8 Parts, by 18 
Feet 5 Inches and 4 Parts. | 


. 


259 : 10 08 
1 
85 3 27 6 8 
| 1 
Firſt multiplied by Ten 2998: 10: 8 
Firſt multiplied by Eight 2079 : 1: 4 
The Product 4793 : 6:0 : 10:48 


If the Learner mind to carry 1 for every 12 to the 
next ſuperior Place, ſetting down the Remains under 
12 in its own Place, (excepting when he multiplies 
Feet by Feet, which he muſt carry 1 for every 10, 
as in common Multiplication) he cannot go wrong; 
for the placing the Multplicand and Multiplier in 
this Manner, ſhews at once the Name of every par- 
ticular Product, as in the above Example, Parts 
multiplied by Parts, give Thirds in the Product; 
that is, 4 times 8 is 32 Thirds, which is 2 Seconds 
and 8 Thirds; put down the 8 and carry 2, ſaying, 
4 times 10 is 40, and 2 is 42, which is 6 Seconds 
and 3 Parts, put down the 6 and carry 3; then mul- 
tiply 259 Feet by 4 Parts, and the 3 Paris that you 
carry makes 1039 Parts, which divided by 12 gives 
86 Inches and 7 Parts remaining; then the Inches 
divided by 12, gives 7 Feet and 2 Inches remain- 
ing, which place down in their own Places, and it 
is done. So proceed with the reſt. 


* X 
f 


If 


(21) 
If a Board be 2 Feet 6 Inches ne, what is 


the ſuperficial Content ? 


F. 5 
2 8 
2 65 
1 „ 3 -: 
5 20 | 
6 : 3 o. The Anſwer. 


Its Plank: be 8. Feet 7 Inches and 6 Parts long. 
and 4 Feet 6 Inches and. 4. Parts broad, how many) 


e F eet is contained in that Plank ? 
8 1 F. I. NR 8, 
0 
: 4: 2 6 2 4 
0 1 2 % + £5 
41 
„ 


The Anſwer 32 0 17 1 


If a Room be 37 Feet 4 Inches and 8 Parts long, 
and 28 Feet 7 Inches and 6 Parts broad, how ma- 
ny — Feet is contained in that Room ? | 


1070 : 3: 1: © : © Content 


a great deal more plain and eaſy. 


dematid its Solidity, 


Be ne any ot tons | " n 2 * 6 
. 5 
a * 4 ; 
# . * * « 


1 
coo Oo 8 
OO 4 o 
07 0 © 
10 0 o 


s : : 1 90 0 Jon mule. by 

g .: 6 : Sr Top mult. by 
200 : 4 2 & - + :- © Jan mule: by 
3 Top mult. by 
£92 6 @-Þ he laſt mule: by 2 equals 20 0 0 


99 


37 48 
N. B. The laſt multiplied by 2 is the ſame as if 


the Top was multiplied by 20, becauſe twice 10 is 
20. And the Addition to the right Hand, ſhews 
that the ſeveral Multiplicators added, is the fame as 
your firſt Multiplicator or Length. If the Learner 
poſtpone this till he is perfect in Diviſion, it will be 


Let there bis a Pics of Timber in Form of a Paral- 
telopipedon, whoſe length is 8 Foot 6 Inches, and 
the ſide of the Square its Baſe 2 Foot 6 Inches; I 


2:6 Side of the Baſe. 


D. 


DIF 1510 XN: 2 
S a Rule by which we diſcover how many times 
one Number (called the Diviſor) is contained in 


another (called the Dividend) and the Number found 


is called the Quotient. And ſometimes there 1s a 
fourth Number called the Remainder. 


N. B. The Quotient ſo often contains an Unit, 
as the Dividend contains the Diviſfor. * 


EXAMPLES. 
Divide 24 Pounds amongſt 4 Men. 


Place them in this Manner. 


402406 
8 


N. B. 24 is the Dividend, 4 is the Diviſor, 
and 6 is the Quotient, found by dividing the Di- 
vidend by the Diviſor; ſaying how many times 
4 in 24, which is 6 times, and then multiplying 
the Quotient Figure by the Diviſor, and place the 
Product under the Dividend which is 24, and 


nothing remains, and the Quotient is 6 Pounds 
per Man. | 


If 


( 24 ) 
If 6678 Pounds be equally divided amongſt 9 
Men, what is each Man's Share? 


I fay how many times 9g in 66, and I find 7 times 
9 is 63, which I place under the 66, and ſubtract, 
and find the Difference 3, to which I bring down 
the 7, and make it 37 ; then I find how many times 
9 in 37, and it is 4 times 9, which is 36, which I 
place under 37, and ſubtract, and find the Diffe- 
rence 1, to which I bring down the 8, and make it 
183 then how many times 9 in 18, which is 2 times, 
which I put in the Quotient, and multiply the Divi- 
for by it, and find it 18, which I place under 18, 
and find no Remainder ; and each Man's Share 1s 
242 Pounds. | 


\ Diviſion is the only true way to prove Multiplica- 

tion; for if one divide the Product by the Multiplier, 

the Quotient will be the Multiplicand, and dividing 

the Product by the Multiplicand, the Quotient will 
be the Multiplier. 


80 


(25) 
So is Multiplication the Way to ptove Diviſion y 
for multiplying the Quotient by the Diviſor, the 
Product produced will be the Dividend: V. B. If 
there be a Remainder it muſt be added to the Pro- 
duct, and the Sum will be the Dividend. 


This leads to a ſhort and eaſy Method to be 
Maſter of Divifion; as for Example, I muluply 
742 by 24. Place it thus: 


A 
742 24)17808(742 
"6 168 
2968 | 100 
1484 96 
17808 © " 
ab 48 


I firſt multiply and find the Product 17808, 
which I divide by 24, and I know the Quotient will 
be 742 3 yet I proceed in the Form of Diviſion, 
a every Quotient Figure into the Diviſor ; 
by this Means you will make the Form of Diviſion 

nba” 2 | 


e Wala 


Multiply 5746 
«xt; By | 28 


11492 


160888 


Multiply 67432 
By) 507 


„ 472024 
_ . 3371600 


. 34188024 


= = Iz 
. 482 3 
ATY 


( | 26 ) 2 


28) 16088806746 
140 Are 10. 


208 
196 
128 
112 
168 
168 


= 


507)34188024(674.32 
3042 
3768 
3549 


2190 
2028 
— 
1622 
1521 
1014 
1014 


O 


Thus by taking promiſcuouſly any two Numbers, 
and multiplying them together, and then dividing 
the Product by one of them, you will have the 
other in the Quotient ; and by doing in this Man- 


ner, 


RA. 


Multiply 6040 
ä 2004 
241628 
1208 1400 


r 


121055628 
Divide 121055628 by 60407 | 


60407)1210556 28(2004 
120814 


N. B. That every Figure you bring down from 
the Dividend to the Remainder, if you cannot have 


the Diviſor in it, you mult place a Cypher in the 
Quotient, as in the above Example : After I can have 
my Diviſor twice in the firſt Part of my Dividend, 
and there remains 241; then I bring down the 6 
from the Dividend to it, and it is 2410; but I can- 
not have my Diviſor in it, ſo I place a Cypher in 
the Quotient, and bring down the next Figure 2 to 
it, and {till find I cannot have my Diviſor in it; fo 
T place a Cypher in the Quotient, and bring down 
my laſt Figure 8, and find it contains my Diviſor 4 
times, and there is no A eg 

2 A 


„ | 
A Gentleman left 740 Pounds to be divided 
amongſt 10 Servants, What is each Man's Share ? 


110)74/0(74 Pounds each Man. 
74 


To divide any Number by 10, is only cutting 
from the Dividend a Figure to the right Hand, and 
the Remainder of the Dividend is the Quotient, If 
your Diviſor is 100, cut 2 from the Dividend; if 


1000, cut 3 Figures from it, and the Remainder is 
the Quotient. | 


V 
Divide 612 Pounds among 100 Men. 
1]00)6|12{6 Pounds each. 

— 


The 13 which is ent ben the Dividend in the 
Remains. | 


Divide 


629) 
Divide 3742876 by 67400 . 


; 674100)37428176(55 
3370 


3728 
3370 


35876 Remains. 


67400 Diviſor. 
355 Quotient. 


— 


337900 
"0 —— 


3707000 Produ&. 
- $5676 Remains, 


3742876 Proof. 


Divide 37100 by 65. 


55)37100(674 674 W 
320 55 Diviſor. 
410 pow | 33970 
385 3370 
250 3 7070 Product. 


220 30 Remains. 


30 Remains. 37 100 Proof. 


(30 

If there be never ſo many Cyphers in the Di- 

vidend, and none to the right Hand of your Di- 

viſor, you muſt cut none of; as in this Exam- 
Pie. - | 


There are four Cannon, as A. B. C. and D. ap- 
pointed at a Battery. A ſpends at a Shot 9 Pounds 
of Powder, B 5 Pounds, C 4 Pounds, and D 2 
Pounds ; and there is 1400 Pounds of Powder to be 
ſpent by theſe four Pieces, how many Shots can 


they make each, and how much Powder did cach 
conſume ? | 


A. ſpends 9 at a Shot. 
B. ſpends 5 at a Shot. 
C. ſpends 4 at a Shot. 
D. ſpends 2 at a Shot. 


The Diviſor 20 


200) 14000 70. Shots each. 
ts -- 


O 


When they were all once diſcharged, they had 
conſumed 20 Pounds of Powder, then it is plain di- 
viding the Quantity by what they conſume at one 
Shot, gives in the Quotient how many Shots it will 
ſupply them with; then multiplying the Number of 
Shots by what each ſpends at a Shot, gives the Quan- 
tity of what each ſpends in the whole. 


4 


1 
o multiplied by 9 gives 630, what A. ſpends. 
multiplied by-5 gives 250, what B, Fa ds. 
70 multiplied by 4 gives 280, what C. ſpends. 
70 multiplied by 2 gives 140, what D. ſpends. 


| 1400 Proof. 

Diviſion of Factors is performed in the following 
Manner. | . 
Divide 43904 by 56 

7143994 
816272 


— 


784 


Divide 58894 by 81 


978894 


918766 - 
974 


Ia the firſt of the Examples, I divide firſt by 7. 
and place the Quotient under the Dividend; then 1 
divide that Quotient by 8, and find the next Quo- 
tient 784, the ſame as if I had divided the firſt 
Dividend by 56, becauſe 7 times 8 is 56. 


In the ſecond Example, I divide firſt by , and 


that Quotient by g again, and find the laſt Quotient 
974 3 becauſe g times 9 is 81. 


Diviſion 


„ 


Ln 
Diviſion of Compound Crentities 


May be eaſily performed by the Help of the Mul- 


— of Tens, in the following Manner, Let 


the Queſtion to be reſolved be this : 


If one Yard colt 7 5, 4d. how many Nane 1 
bave for 2731. 108. 8 d.? , 


8. d. . d. 8.0; 
7 : 4 Divi, Un. |36:13:4|273:10:8|746 
10 | 34 
— | — 
313: 4 Diviſ. Ts.] 3:13:41 16:17:41 
10 1 1111924 
a 3 | Sk 
36: 13:4 Diviſ. H. 1410 


4 80 


You ſee by the precedent Example, that the Di- 
viſors change Place every Operation, and gradually 
deſcend in a ſubdecuple Ratio, but the Quotient 
continues in the ſame Place; and as the Multiplica- 
tion of Tens is very eaſy, thoſe Diviſors are eaſily 
obtained, and may be found to x Place you 
_ | | 


- ww + 


l 
* If a Piece of Cloth coſt 10 l. 16s. 8 d. how ma- 


ny Yards are in the ſame, when the Tard is worth 
$s. 440.2 


8 : 4 Dieiſ. Ua. .126Yards. 


10 


. | 1: d. .. 29 " 
| 8 
8 


$32: 4 Diviſ. Ten. -$: 4}; 2:40.10; 


How many Yards enn I have for 12 J. 11 8. 5d. 
4» at 7s. 4d. + per Yard? ; 
VT 
3:13: 11412: 11: 06234 Ys 
. Hi 110 | 


- 7%: i . 
7 : 47 Un. Div. 7: 44 1: 9: 7 
I's 741 | 97 
3 13: n+T, Diviſ. | | : | O: 0: © | 
The Divifon of a Pound. Troy. 
24 Grains. (one Penny Wer. 
20 Penny Weight. [on one Ounce. 
12 Ounces, 3 one Pound. 


14 Ounces, 12 Penny Weight, make 1 Pound 
e 
'F Divijin 


Do” ( 34) 
Di viſon of Averdupoiſe Weight. 


16 Drams 5 I Ounce. 
16 Ounces 1 Pound. 
14 Pound 1 Stone. 
28 Pound 2 Hundred. 
56 Pound Fmakeys + Hundred. 
112 Pound 1 Hundred. 
5 Hundred 1 Hogſhead, 
10 Hundred i 773 Fe. | 4 
20 Hundred 1 tC in Tas, or Load. © 


Apothecaries Wei ght. 


N . of Wheat) 1 oe: 
3 Scruples - 13 2 Dram. 
8 Drams makes 1 Ounce, 
12 Ounces | = Pound. 
be Medpue | 
3 Barley ( Come eren. 
. I Palm. 
12 Inches 1 
Feet — -- 
5 Feet 1 Geomet. Pace. 
6 Feet makes. 1 Fathom. 
5+ Yards 1 Perch, 
40 Peach - 1 Furlong. 
8 Furlongs |} 1 Mile. 
3 Miles J LI League, 


Clath 


1 
Cloth Meaſure. 


4 Nails | 1 Quarter, 
4 Quarters "20 1 Yard, 
5 Quarters PR) » Bl Engliſh. 


3 Quarters LI Ell Hemiſh. 


Dry Meaſure. 


2 Pints, or Pounds) 1 Quart. 
2 Quarts 1 Pottle. 
2 Pottles 1 Gallon. 
2 Gallons 9 1 Peck. 
4 Pecks 1 1 Buſhel Land Meaſure. 
5 Pecks dae, I Buſhel Water Meaſure, 
4 Buſhels | 1 Coomb. ' | 
2 Coombs 1 Quarter, 
4 Quarters „ Chalder. 
5 Quarters J r pe or OP 
Tine. 
60 Seconds 1 Minute. 
60 Minutes 1 Hour. 
24 Hours 1 Day natural. 


12211 make g , Week. 
4 Weeks 1 Month. 
13 Moaths 1 Day) 


1 Year, or 365 Days. 


F 2 Liquid 


(36) 
Liguid Meaſure. 


2 Pints ? 


(1 Quart 
2 Quarts | Ir Pottle. 
2 Pottles 1 Gallon. 
8 Gallons 1 Fir. Ale Soapor Her. 
9 Gallons 1 Firkin of Beer. 
2 Firkins make. 1 Kilderkio. 
2 Kilderkins | | 1 Barrel. 
42 Galllons 1 Tierce. 
63 Gallons | 1 Hogſhead. 
2 Hogſheads 1 Pipe, or Butt. 
2 Buts, or 252 Gal. 'Y 1 Tun. 
SISSSSSSSIOSSAOASIRSHS 


REDUCTION 


Eaches to bring a Number from one Denomi- 
nation to another, whereby we know how 
many of one Denomination are 7 to ſo many of 


another. 


Reduction is a 


by Multplication, ſe- 


condly by Diviſion, thirdly, by Multiplication and 


Diviſion, 


EXAMPLES. 


« 37) 
EXAMPLES. | 

| Neeſtion 1ſt. Reduce 241. 75. 4d. & into Farth- 
ings. 


242 7 : 4x 
20 | 


487 Shillings. 
3 


978 
487 
5848 Pence. 
+= 


23393 Farthings. 


1 multiply firſt by 20, and as I multiplied I 
brought in the 7 Shillings, ſo that in 241, 7s. I 
find 487 Shillings; this I multiplied by 12, the 
Pence in one Shilling, bringing in the 4 Pence, and 
I find the Pence 5848 ; this Number I multiply by 
4, the Farthings in one Penny, bringing in the 
Farthing, and it makes 23393 Farthings. 


Queſtion zd. In 742 Yards, how many Quarters 
and Nails ? | 
742 Yards. 
4 


2968 Quarters in 742 Yards, 
4 


| II —-— 


11872 Nails in 742 Yards. 


Dueſtion 


(33) 
Nueſtion 3d. In 21 C. 29. 144. how many 
Ounces ? C79. : 
1 23.5 $03: 3: 8 
4 Quarters in a C. | 


86 
28 Pounds in a Quarter. 


2 
173 


2422 
16 Ounces in a Pound. 
14532 
2422 
— 


38752 Ounces the Anſwer. 


Queſtion 4th. In 74 Pounds how many Groats ? 


8 
20 Shillings in a Pound. 
1480 
3 Groats in a Shilling. 


4440 Anſwer. 


In 


( 99 ) 


Queſtion 5th. In 4 Baggs of Pepper, veigaing 
each 2 C. 39. 1405. how many Pounds 2 


23 [66+ 


322 Pounds in one Bagg. 
4 


1288 h in e | 


Queſtion 6th, If 5 Eggs be eld for a Penny, 
how many will buy a Horſe worth 12 Pounds? 


* We +a » 


12 Pounds Value of * Horſe. 
20 

240 
12 


2880 | 
5 Eggs for a Penny. 


— — — 


14400 No. of Eggs the Anſwer. 


(40) 
7h. In 74 PO How . Gal- 
hs and Pinis? 7 


63. Salons in a Hogſhead. 


222 : 
we Es 
4662 Gallons. 
8 Pints in a' Gallon, 


37296 Pints che Anſwer. 


> 


Queſtion 8th. How many Yards of Mancheſter 
Tape will pay for an Eſtate valued at 746 l. 178. 7d. 
when the Tape 1 n ſold for 3 Yards a Penny. 
bo d. 
; 1 Pon 8 
| 2 2 20 511 


14937 
12 


29881 
14937 


| 

179251 

| A: Yards of Tape tir a Penny. 
| 


Groen 
537753 Yards of Tape the Anſwer. 


Queſtion 


(41) 


Queſtion goth. How many Barley .Corns wil 
reach from York to London, it being 198 Miles? 


198 
8 


1584 Furlongs. 
40 


63360 Poles. 
11 
5 oa 
63360 
63350 


6969 60 Half Yards, 


18 


12545280 Inches. 
3 


3763 5840 B. Cons in 198 Miles. 


P— "EX 


N. B. All the oem Queſtions: is proved by di- 
viding each Product by what you 5 by, and 
- called Reduction by Diviſſon. 


G Tieſtion 


„a 


Queſtion roth. In 73919 Farthings, how many 
Pence, Shillings, and Pounds ? 


(12) 210 
4 | 73919 | 18479 | 153]9 | 76 Pounds. 
4 12 I4 
33 64 13 
32 60 12 
| 12 47 19 Shillings 
16 3 
31 119 
28 108 
39 11 Pence. 


3 Farthings. 


N. B. I divide firſt by 4, the Farthings in one 
Penny; the Quotient is the Numbet of Pence, and 
the Remains is Farthings ; ; then that Quotient I di- 
vide by 12, the Pence in one Shilling, and place it 
above the Pence, and the Quotient is Shillings, and 
the Remains Pence ; then dividing that Quotient by 
20, it gives the Pounds, and the Remains is Shi 
lings; and the Work is done. 6 


Rueſtian 


6430 


Queſtion ith. A Gentleman left 5 Pounds to 
be cqually divided amongſt Eight Perſons, what is 
the Share of each? 


J. 


5 
20 


— N. B. If the Diviſor be larger 


8) 100012 than the Dividend, the Dividend | 
8 


muſt be brought into the next 

— inferior Denomination, as in this 
20 Example; 5 Pounds is brought 

16 into Shillings, and that Product 

is divided by 8, and the Quotient 
4 is 12, and 4 remains, which is 
12 brought into Pence, and the Pence 
: divided by 8, and the Quotient 
8)48(6 is 6, ſo that each Perſon had 12 8. 

48 6 d. the Anſwer. 


Obſerve the ſame in all Queſtions of the ſame 
Kind. 


G 2 Queſtion 


| 
1 
k 


(44) 


| YQreſtion 12th, In 371. 15 s. how many Sixpet., 
ces, Fourpences, and Twopences, and of all an 


equal Number ? 
d. 8. 
6 375 
+ 20 | 
3 — 
N e 755 
12 Diviſor. 12 
1510 
=. 
12)9060(755 
84 | 
66 
60 . 
3 . | 
60 


© FE] 

The Reaſon I divide by 12, 1s becauſe I find 
one Six-pence, one Four-pence, and one Two-pence 
is Twelve-pence; fo that this Queſtion is only to find 
how many Shillings is in 271. 158. ; for if one 
have a Shilling, he has as much as one that has a 
Six- pence, one Four-pence, and one Two pence. 


Explanation 


* 


Explanation 5 the Symbols made je o in 


1 Signifies Subſtraction, as 18 — 7 = 152 2053 

* Signifies Multiplication, as 9 X-7 = 63. 

— Signifies Diviſion, as 48 628. 

= Signifies Bauer, as 7 + 8 +4= RP. 

: „or give. 

57 n ſo is, or fo will. 

428 5 2 , at ! is, if 4 give 6, eilt 8 
give 12. | | 

N. B. If the Sign of Addition be ſet after or be- 


twixt any Number of Figures, or Quantities, it 
ſhews they muſt be added into one Sum thus; 7 + 
8 + 12 + 14, when added their Sum will be 41. 


And 


And if the Sign of Multiplication be placed in the 
ſame Order, they muſt be multiplied into one ano- 


ther, 


be 1344. 


( 45) 


ibis Art ae ch, 


Signifies Addicion,” as 7 + 4 1 8 = 


fo of any other, 


as in this, 8 & 7 N 4 * 6, the Product will 


* 
© ©, * 


Ni 4 WH 7 2 9 4 N 9 9 4 Ws AS A * NL NG 1 WHY. HP 
FF 


The Golden Rule, 8 or, Rule of 7 bree. 


T 


to find a fourth, that ſhall bear the ſame Propor- 9 
tion to the Thicd that the Second doth to the 


F irſt. 


wow a 


HIS Rule is the moſt excellent nad uſcfl 
Rule of all the Rules in Arithmetick. | 
ſhews how by having three None 


The 


(46) 


The greateſt Difficulty lies in ſtating your Queſti- 
on, which that you may do, obſerve the following 
Rule ; remember that your firſt and third Numbers 
be of one Name, and the fourth will be of the ſame 
Name as the ſecond. Then x the ſecond and third 
together, and that Product by the firſt. The 
Quotient will be the Anſwer. 


EXAMPLES. 


Queſtion 1ſt. If 100 Pounds in one Year gain 


4 Pounds Intereſt, what will 75 Pounds gain in 
that Time ? 


Place the Numbers in the vis 1 


e I. 
HF 100 4 73 
= 4 
100)3]00(3 Pounds Anſwer. 
3 
o 


100 ' Pounds che firſt Number is a Principal, 
and ſo is 75 Pounds the third Number, ſo 9% 
are both one Name; 4 Pounds the ſecond Num- 
ber is an Intereſt, and ſo is 3 Pounds, the Num- 
ber found, and Anſwer to the Queſtion. | 

Queſtion 2d, If 1 Acre of Land be worth 1 
Shillings a Year, what is 40 Acres (of the like Land) 


worth by the Year? Anſwer 600 Shillings = 30 
Pounds 


Queſtion 


„ 
Queſtion 3d. Cloth at 3 Shillings per Yards 
what comes 72 Yards to ? Anſwer 18 Pounds, 


y. 8. 8 J. 
For a 1 ‚ 300 25 18 


Queſtion 4th. Nails at 5 Pence the Hundred, 
how many for 3 Pence? Anſwer 60. For, 

: 0 
AS 5-3 ioo 9.506% 


Queſtion 5th. If one Yard of Cloth coſt 65. 
what will 74 Yards of the fame coſt? Ayſwer 22 l. 
T3 For, | | 


Mo y. 8. „ 
As 1:60 Ä 2 212 4 


Queſtion 6th. If 15 Yards of Cloth colt 7 J. ro s. 
what comes 7 Packs to, each Pack containing 8 Par- 
cels, and each Parcel 108 Yards at that Rate? Au- 


ſwer 3024 J. Before you ſtate Queſtions of this Na- 
ture, reduce them in the following Manner. 


7X8 = 56 and 56 x 108 = 6048 Yards, 
0 13 | 


Andy: 10 = 150 Shillings. Then ſay 


76. 


(48) 
3 ys. © 
Jf\xs 150 206048 
150 
302400 
h 


3 


1 15)907200(60480 Shilling. Tho 
8 8 = 3024 J. 


72 
" 


Queſtion 7th. IF 4h. « of Tea coll 17. 125. 4. 
what will 4 42 coſt, each Ba a weighing 2 C. 3 
21 lb. at that Rate? When reduced the Stating wil 
ſtand thus . | 
| IB: d. * = 4 
If 4: 400 :: 1316: 131600 . 548 : 6: 8 


N. B. You may cont Queſtions i in this Rule 
when lyou can divide the firſt and third Term by 
one Diviſor, as in this Queſtion, I divide them by 
4, and then the Work will ſtand thus. 


5: d. : 8 6 * . 
If 1: 400 :: 329 : 131600 = 548: 6: 8 


as before. 
Queſtion 


C49) 


Queſtion 8th. If 108 Pounds in 12 Months gain 
6 Pounds Intereſt, how much will it gain in 7 
Months? Anſwer, 31 105.04, 


1 9 
For a 12 2:6: 35 77: 31 ic 


a eck b er r cb cr tb t tr N t 
The Rule of Three Reverſe 


S that by which we find, from three Numbers 

given, a fourth, in a reciprocal Proportion, in- 
verted to the Proportion given. Obſerving the Rule 
given in direct Proportion, it will be needleſs to ſay 
any thing more of it. 


EXAMPLES, 


Dueſtion 1ſt. If 8 Men do a Piece of Work in 
12 Days, how many Men mult there be to do the 
ſame in 6 Days? Anſwer, 16 Men. 

D. : M.: D. 
Fer i : : 6 
12 


696016 Men the Anſwer. 


In this Queſtion, I conſider that the leſs Time, 
will require the more Men; ſo I multiply the * 
e 


(59) 
dle Term by the greater Extream, and divide -that 


Product by the leſs, and the Quotient is the Anſwer. 
Obſerve this in all the following Queſtions. | 


Queſtion 2d. If 8 Men do a, Piece of Work in 12 
Days, in how many Days will 16 Men do the ſame ? 
An fwer, 6 Days. 
: n. i d. r m. 
For f 8 12 8 


— — 


| . Men the Anſwer. 
9 | 


— — 


O 


Queſtion 3d. How many Yards of Canvas that is 
Ell wide, will line 20 Yards of Say three Quarters 
wide, Anſwer, 12. | 

For if N ” 3 = 4 ; for the wider the Cloth 
the Jeſs Number of Yards it requires. So if I x 20 
by 3, and = by 5. 


Queſtion 4th. How many Foot of Matting of 2 
Foot wide, will cover a Floor 20 Foot wide and 24 
Foot long? Anſwer, 240 Foot. 

.::! bw: £1 
For if 20: 4 33-2 2-240 

For the narrower the Matting, the more it will 
require; ſo I multiply 20 by 24, and divide by 2. 
The Quotient is the Anſwer. 


- Queſtion 5th. If (according to the Statute) a right 
angled Paralelogram of 40 Perches in length, and 4 
| in 
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in breadth, make an Acre of Land, how much in 
length muſt there be, when the breadth is 16 Perches? 
Anſwer 10 Perches. 


Kb: L 
For if 4 : 40 2 


Question 6th. If 12 Inches in length * 12 in 
breadth make a ſuperficial Foot, how much muſt 
there be in length when the breath is 4 Inches ? An- 
* 30 Inches long. 

Lk ib, Lb. 44 

Feat 18 1 64 224 2 96 


Queſtion 7th. If one lend a Friend dan Pounds 
8 Months, what Sum muſt he lend 12 Months to 
retaliate the former Favour ? Anfwer, 426l. 13s. 4d, 
m. & m. 
For if 8: 640 :: 12: 4261. 138. 4d. 


Queſtion 8th. If one lends his Friend 600 Pounds 
8 Months, how long muſt he lend 400 Pounds to 
recompence the former Kindneſs? Anfwer, 1 2 Months. 
I. m. | I. : m, 
For if 600 : 8 :: 400 ; 12 


Preftion gth. If I have 1200 Ih. Weight carried 
36 Miles foe 24 Shillings, how many Miles ſhall 
1800 Ib. Weight be carried for the ſame Sum. An. 
foer, 24 Miles. | 
#7 15. m. 
For if 1200: 36 :: 1800: 24. 


Queſtion 10th. If for 24 Shillings, I have 1200lh. 
Weight carried 36 d —_ how many Pound Weight 
H 2 ſhall 


(632) 
ſhall T have cartied 24 Miles for the ſame Money ? 
Anſwer, 1800 IB. Weight. 
m. M-ih 
For If 36 : 1200 :: 24 : 1800 


Queſtion 11th. A General is beſieged in a Town, 
in which are 1200 Soldiers, with Proviſion for 3 
Months; how many Men mult he diſmiſs, that his 
Proviſion may ſerve thoſe that remains 8 Months? 
He muſt keep 450, and diſmiſs 750. 

1 3 
For if g ; 19 ꝙ% 480 


Queſtion 12th, If a Field will graze 21 Horſes 6 
Weeks, how many will it graze 7 Wecks ? Anſwer, 
18 Horſes. 

W. hi , ©. 
Fat M 6 41-35 18 


Queſtion 1 3th. If a Field will graze 21 Horſes for 
6 Weeks, how long will it graze 18 Horſcs? Anſwer, 
7 Weeks. 
| h. MK 
oe if.ar:: 65 1 


Queſtion 14th. If 136 Maſons build a Fort in 28 
Days, to preſerve the Soldiers from the Enemy, but 
the General would have it built in 8 Days, how ma- 


ny Men muſt be ſet to Week: * Anſwer, 470 Maſons. | 


. m. > m. 


© For if 28 -- 0% : 476 


The 


% — en eee: " 
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The Double Rule of Three ; or, Rule 
compoſed of frue Numbers. 


Shall give ne Directions about placing the Num- 

bers, more than what has been delivered in the 
direct and reverſe Rules, only I ſhall make two fin- 
gle Statings, and work the Queſtion as if it had but 
one Stating, by the help of the Letter X ; the uſe 
of which will be better underſtood by an Example 
than a great many Words. 


Quscſtion 1ſt, If 1001. Principal in 12 Months, 
gain 6 J. Intereſt, what will 751. Principal gain in 
9 Months? Anfewer 31. 78. 6 

5 mo 1 15 4 Bow { Theſe are Direct. 
100 X 12 = 1209 the Diviſor. 
And 75 x6 =450 & 9= 4050 the Dividend. 
And 4050 — by 1200 gives 3]. 78. 6d. the Anſwer, 


N. B. The X always ſupplies the fourth Place in 
the firſt Stating, and the ſecond Place in the ſecond 


Stating ; and is ſuppoſed to be of the ſame Name 
as the Anſwer is of, 


Queſtion 2d. If 1001. Principal, in 12 Month gain 
61. in how long Time will 75 l. gain 31. 7s. 6d.? 
Anſwer, 9 Months. 

Reduce 61. and 31, 5s. 6d, into Pence, and 
the Statings will ftand thus, | 


If 
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If 1440 : 12 25 : 810 : X. This is Direct. 
3: 200 2 1 This is Reverſe. 
1440 X 76 = = 108000 The Diviſor. | 
And 810 & 12 = 9720 X 100 = 972000 the 


Dividend. Then 972000 = 108000 gives 9 in 
ue the Anſwer. | 


Queſtion 3d. If 1001. Principal, in 12 Months 
gain 6 Pounds, what Principal will gain 31.7, 6 d. 
in 9 Months? Anſwer, 75 l. 

Reduce the incereſs, 1 it will ſtand thus. 

II 2440 10: $80 Direct. 
„„ This is Reverle. 

Then 1440 x 9 = 12960 the Diviſor. 

And 810 Xx 100 = 81000 Xx 12 = 972000 the 
Dividend. And 972000 = 12960 gives 75 in the 
Quotient the Anſwer. Theſe three Queſtions mutu- 
ally prove one another. 


Qiieſtion 4th. If the Carriage of 100 ſh Weight 
30 Miles coſt 1 Shilling, what will the Carriage of 
500 15 gs coſt, being carricd 100 Miles ? * 


If 100: 1 :: 50: X. Tbis is Direct. 

If 30: * : 100 This is Direct. 
Then 100 x 30 = 3000 The Diviſor. 

And 500 X 1 = 500 & 100 = 50000 the Divid. 
And $0000 + 3000 16 8. 8d. the Anſwer. 


Queſtion 5th. If a Regiment of 936 Soldiers eat 
351 Quarters of Wheat in 168 Days, how many 
Quarters will ſuffice an Army of 11232 Soldiers 56 
—_— 


% : | If 


Well 2 


r 


Xx 
=, 
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If 936: 351 : 11232: X. This is Direct. 
If 168: X:: 56 This is Direct. 


Then 936 x 168 = 157248 the Diviſor. 


And 11232 X 351 = 3942432 56 220776192 
the Dividend. 


And 220776192 + 157248 gives 1404 Quarters 
the Anſwer. 


Queſtion 6th. If a Regiment of 936 Soldiers eat 

51 Quarters of Wheat in 168 Days, how many 
Soldiers will 1404 Quarters ſuffice 56 Days ? 

If 351 : 936 :: 1404: X Titus is Direct. 

It 168 32 56 This is Reverſe. 

Then 551 * 56 = 19656 The Diviſor. 


And 1404 * 936 = 1314144X168= 2207760192 


the Dividend. 


And 220776192 19656 gives 11232 the Sol- 


diers it will ſuffice che Anſwer, 


Queſtion 7th. If a Regiment of 9 36 Soldiers eat 


351 Quarters of Wheat in 168 Days, how many 


Days will 1404 Quarters ſuffice an Army af 11232 
Soldiers ? 


It 351-: 168 : 1404: X This is Direct. 
If 936: X:: 11232 This is Reverſe. _ 
Then 11232 X 351 = 3942432 The Divifor: 


And 1404 x 168 = 235872x936=220776192 
the Dividend. 


And 220776192 + + 3942432 gives 56 Days the 


Auſwer. 


Queſtion 


4 1 DP 


1 
1 
1. 
1 * 
. 
1 
| > 
F 
'F 
1 

i 
| 8 
| 
|} 
F 
* 
1 

4 
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Queſtion 8th. If 8 Men in 7 Days mow 40 Acres, 
how Ou. pat will 24 Men mow in 28 Days? 
If 8: :2 24: X This is Direct. 

= i & * :: 28 This is Direct. 

Then 8 X7=56 the Diviſor. 

And 24x40=960X28=26880 the Dividend. 
And 26880 56 gives 480 Acres the Anſwer. 


Queſtion gth. If 8 Men in 7 Days mow 40 Acres, 
in how many Days will 480 Acres be mowed by 24 


Men? 


t8:: + *:: 24: X This Reverie. 
Ito: X:: 430 This is Direct. 

Then 24X40=960 The Diviſor. 

And 480X8=3840X7=26880 The Dividend. 
Then * gives 28 The Anſwer. 


Queſtion roth. If 8 Men in 7 Days mow 40 
Acres, how many Men mult there be to mow 480 


Acres in 28 _— ? 


If 7 : 8 :: 28 : X This is Reverſe, 
If 40: * ** This is Direct. 
Then 28X40= 1120 The Diviſor. 
And 480Xx8=3840X7=26880 The Dividend. 
Then 268 80 ＋ 1120224 Men the Anſwer. 


Queſtion 11th, If 40 Shillings be the Wages of 8 
Men for 5 Days, what will be the Wages of 32 
Men for 5 Days? 

8. 22 32 2 K This 8 Direct. 

If 5: * 43 This is Direct. 

1 hen 5X8=40 the Diviſor. 

And 32X40=1280X24=30720 The Dividend. 
Then 30720--40=708 — 261. 3s. The 
Anfwver. 


Queſtion 
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Queſtion 12th, If 14 Horſes eat 36 Buſhels of 
Provender in 16 Days, how many Buſhels will 20 
Horſes eat in 24 _— 

If i4 : 56':: 20: X This is Direct. 

If 16 2 KX 1: hn This is Direct, 

Then 16X14=224 the Diviſor. 
And 56X209=1120X24=26880 The Dividend. 

Then rg» gives 120 Buſhels the An+ 


| Queſtion 13th. If 8 8 in one Day ſpend 
48 Barrels of Powder, how many Barrels vil ** 
Cannons ſpend in 12 Days ? 

If 8 : 48 :: 4 This is da. 

If: : X r: 12 Thi ie . | 

Then 1xi1=8 The Diviſor. 

And 24X12=288x48= 13834 The Dividend; 
Then 13824 —8 gives 1728 Barrels the Anfever. 


Queſtion 14th. If in a Family conviting of 7 Per- 
ſons, there are drank out 36 Gallons of Beer in 12 
Days, how many Gallons will there be drank out in 
$ Days by another Family, conſiſting of 14 Perſons? 

117 : 36 :5 14 This ib Direct. 

If 12: X:: 8 This is Direct. 

Then this 1 2K 284 The Diviſor. 

Then 14x8=112x36=4032 The Dividend. 
And 4032284 r 48 Gallons the Anſwer, 


Queſtion 15th. If, — 9 the Buſhel of Wheat coſts 
38. 4d. the Penny Loaf weighs 12 Ounces, what 
will a Loaf worth 9 Pence weigh, when Wheat is 
10 — the Buſhel ? 


1 I 


| (58) 
If 40 : 12 :: 120: X This is Reverſe. 
If z : X:: 9 This is Direct. 
Then 120XI=120 The Diviſor. 
And 40X12=480X9=4320 The Dividend. 
And ann Ounces the Anſwer. 


weftion 16th. A Man put out 73 l. to receive 

Intereſt for the ſame, and when it had continued 
Months, he received (for Principal and Intereſt) 
78 l. 78. 6 d.; now at what Rate per Cent, per 
Annum did he receive Intereſt ? ? 

If 75: 810 :: 100: X This is Direct. 

If 9 : X : 12 This is Direct. 

Then 75X9=675 The Diviſor. 

And 810X100=81000X12==972000 Dividend, 

Then 972000= 675 gives 1440 Pence=6 Pound 
_ Anſwer. 


Dueſtion 17th. Ia Captain. ſet 200 Pioneers to 
work, and they in 8 Hours caſt a Trench of 200 
Rods, how many Pioneers will be able, with a like 
Trench in 3 Hours, to intrench a Camp 34000 
Rods? 

If 200: 200 . X This is Direct. 

If 3: ©: 2-3 This is Reverſe. 

This 200X3= 600 The Diviſor. 


And 3400 x 300. 1020000X8=8 160000 De i 


Dividend. 


Then 8160000 = 600 gives 13600 Pioneers the 
aye. 


2p2/tion 


— LAM hee hl 


? 
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Bueſtion 18th. If 20 Dogs for 30 Groats g0 40 
Weeks to Graſs, how many Hounds for 60 Crowns 
may winter in that Place? N. B. Twelve Weeks is 

a Winter. 

D on toc 
If 2: 20 :: 60: X This is Direct. 
W. D. W. . 

If 40: X:: 12 This is Reverſe. 

Then 1222214 The Diviſor. | 

And 200 60=1200X40=48000 The Dividend. 
Then 48000— 24 gives 2000 Dogs the Auſiuer. 


| Oueſtion 19th. If 35 Ells of Vienna make 24 at 


Lyons, and 3 Ells at Lyons make 5 Ells at Ant- 


and 100 Ells at Antwerp 125 2 Franckfort, 
how many Elk at Franckfort make” 42 ee 


Anſwer 60 Ells. 7 


If 100 : 125 2:5 : X 

If 3: X 2 24 E ! Theſe are all Bg. 

If 35 K:: 42 9) 

Then 100X 3Z=300X 352210500. The Diviſor.”: 

And 125 X 5 = 625X24=15000X42==630000 
The Dividend. 

Then 630000 1000 gives 60 Ells the Anſwer, 


9 4 85 


n 8 n 0 6 
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Notation of Vulgar Froffions, 


Fraction is properly an Unit divided into 
Parts, and is noted by two Numbers thus A, 
the lower denoteth the Number of Parts the Unit 
is divided into, and is called the Denominator; the 
upper ſhews how many of theſe. Parts are _—_—_ 
and is called the Numerator. 
As if the be one Shilling broken into 


Twelve Parts, then this Fraction r, is in Value 


7 Pence, and is read ſeven Twelfths. 
Fractions are of chrer Kinds, s. 
This 4 a ſimple Fraction; the:Numerator 

is the leaſt, This 2 f 4 is a Compound Frac- 

tion, or a Part of a Part. This 4 is an —__ 
per Fraction; the Numerator is che largeſt. 

N B. If the Numerator: be equal to, or gut- 
er than the ——— it is an EE —— 

tion. Ben your moe $6=7 0951 


** 


SSCSSSCSSSSSS0000T60 
Reduction of V. ulgar Fraftions 


1 h to bring Fractions of different Dena- 
minators, into one common Denominator, 


To bring a Compound Frafticn to a Simple one; 
and to pa a Number like an improper Fraction. 


5 "Fol bring Sim le Frakion into one common De- 


nominator. Ru e, X all the Denominators into one 
another 


(61 
another for a common Denominator; and every 
Numerator into all the Denominators, but its own, 
for new Numerators. W 7 45.5 <4w5oRi 


EXAMPLES... 
Reduce 2. 4. J. and 4 into a Common Numera- 
tor, 1 „ 
Firſt 3X4X6 2 = 144 the Common Denomina- 
Then 2463296 New Numerator=3, 
And gx 3X6X2=108 New Numerator . 
And 5X4x3X2:=120 New Numerator - . 
And 1x4 Xx 3 = 72 New Numeral=g, 


The New Fractions will ſtand thus: 
2 x97. 22d; 92 New Niltienatht,. 


144 144 144 144 Denominator, os 


N. B. If I had divided my Common Denomina- 
tor by the Denominator of each Fraction, and c that 
Quotient by the Numeratot of the Fraction, the 
Product would be a new Numeratar, as before. 


* * 1 


y 


By either of theſe Ways you may reduce Simple 
F ratlions to one Common Denominator. 5 


To reduce Compound Fractions to Simple ones. 
Rule, X all the Numerators together for a new 
one, and x all the Denominators together for a- 


N * : 
new one. * % Fa $4 #4 4 
py 
$ 4 " af T4 ” 07 . F 
£ 2-20 * ö LESS. i 4 * : Fg 
* Fi * a b 1 „ 
| 1 " : , * * by 7 6 * + } > + * 
* 0 * 7 8 1 * % A. 6. g : # ** % 2 
«+ x : 
#3; 
| ' 
& * , s 4 N 
wh _ EXAMPLE. 
— . ' * 
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EXAMPLE. 


Reduce 2 of 2 of + to a Simple Fraction. 
Firſt 2X 3226 the Numerator. 
And 3X4x2=24 the Denominator. 

. Then the Simple Fractian will be 5. 


To reduce a-mixt Number to an im 


on. Rule, x the whole Number by the Denomina- 
tor of-the Fraction, and to the Product add the Nu- 
merator of the Fraction; and under this Sum place 
the Denominator of the Fration, and it is _ | 


E Xx 4 M p L. E. 
Reduce 4 4 to an improper Fraction. 
4X4=16+ZDZT19. Then the Fraction is 2 


Expreſs 7 like an Improper Fra&tion. 


Then it is Z, or , or , or , c. Any of 
Theſe Fractions are in Value 7. 


To reduce an improper Fraftion to a mixt Num- 
ber. Rule, Divide the Numerator by the Denomi- 


Hator, and the Remainder. Place! over the Diviſor, 
and its done. 
. Ih 2 = 


4: 


EXAMPLE, 


* To bring a Fraction to its loweſt Terms. Rabe, 
Divide the Denominator by the Numerator, and if 
any thing remain, divide your laſt Diviſor by it, ſo 
every Diviſor, if there is a Remainder, becomes the 
Dividend, and the Remainder your Diviſor; and 
| the, laſt Dixiſor, if there be no Remainder, is the 

, N * 


proper Fracti- 


„ 
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Number that will reduce the Fraction to its loweſt 


Term. If there is no ſuch Diviſor, the Fan! is 
in its loweſt Terms. | 


EXAMPLE. 


Reduce 1222 1222 into its loweſt Term, Place it 
thus : | has. 
fare 
1008 


504) 100802 = 
| 1008 


0 


No 504, which was my firſt Renee and laſt 
Diviſor, will divide both the Numerator and Deno- 
minator of the given Fraction, and ſo reduce it to 


8 zoos. i 
9 


Reduce 2 3 and 4 3 and 2 of 2, to a Common 
Denominator. 

The mixt Number reduced to an improper F raC- 
tion, is . 

The Compound Fraction reduced to a Simple one, 
is 2. 
Then for Reduction, they will faand i in the fol- 
 lawing Manner: 


2 
2. Y and 4 


Then 3X7x8=168 the Common Denominator: 

And 2x7x8=112 the New Numerator=4. _ 
And g1x;x8=744 the New — 
And 2X7X3=63 the New Numerator= 

And they will ſtand chus rr Tr 74+ Ie 


= 


3 D To 
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{4s reduce a Fraction of one Denomination to 
another. | 
What part of a Pound is2 of a Penny 3 it will 
be this Compound Fraction, 4 of r of 2 = 53 


To bring a Fraction from a greater to a leſs 
Denomination. Rule, multiply the Numerator by 
the Parts contained betwixt it, and what you would 
reduce it to. 


EXAMPLE 
Reduce 4 of a Pound to the Fraction of a 
Penny = 
2X12X20==48$0 then it is 7 


 -- Te find the Value of any Fraction in the 

110 Parts of Coin, Weight, Meaſure, 8c. 
Rule. Multiply the Numerator of the Fraction by 
the next inferior Denomination, that is equal to a 
Unit of the ſame Denominatian with the Fraction, 
and divide that Product by the Denominator of the 
given Fraction, and the Quotient is its Value, in 
the Parts you multiplied by ; and if there be a Re- 
mainder after your Diviſion, multi ly by the next 
Inferior, and vide as before, and ſo continue to do 
till you can bring it no lower. 


(65) 7 


What i is the Value of 2718 of a Fou Sterüng? 
a Auſwer 58. 6 d. + 


133 
20 


— neapCn_—_— 


480)2660(5 
2400 
Gran 

260 
520 
„ 

482) 3 12006 

2880 


240 


Addition of Vulgar Fracrias 


2 7 1.2 


RING the Fractions to be added into one 

15 N by the Rules in Reduction; on : 
umerators, and under the Sum put the 

Common | 


Denominator, and it is done. 
K Examples 


— 
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Add 7 4 and of a Pound into one Sum. 
X4Xx6=72, the Common Denominator. 
he Numerators will be found 48, 54, and 60. 
Then 48+54+60=162. The Sum is 452. 


$142 $24: ²˙ A 
SU ra Gion of Vulgar Fractions. 


R „„ 


RING the Fractions to one Denominator, and 
ſubtract the Numerators one from another, 


and under place the Common Denominator, and 
it is done. | 


EXAMPLE. 


From +4 take 3. Firſt 8X4=32 Common Deno- 
minator. | 

And 2x8—24 New Numerator. And 2Xx4=8. 
HOON ES — | 


Sees 
M. ultiplication of Vulgar Fraftions. 


R 8 E. 


Educe mixt Numbers into improper Fractions, 

expreſs whole Numbers like Fractions, and 
dring Compound Fractions into Simple. Then mul- 
tiply the Numerators together for a new Numerator, 
and the Denominators together for a ne Denomina- 
tor; which Numerator and Denominator is the Pro- 


duct ſought. x 
; EXAMPLE. 


Multiply 28. 6d. by 28. 6d. as 28, 6d. =z. . 
Then +X3=z7=01. 08. 3d.3, And * 
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Diviſion of Vulgar Fractions. 


Educe the Fractions by the Rule in Multiplicati- 
on, then invert your Diviſor, and multiply 

then as in Multiphcstion, and the Product will be 
your Quotient. 


T 


Divide 115 by r, the Diviſor invert, it will ſtand 
thus: ) 7A, the Quotient; for 13x8=104, 
And 117X4=468. 


Divide £5; by y- Invert the Diviſor, an i 
will ſtand thus: ) (r. x: 


Arithmetical Pregreſſo on 


TS when a Rank of Numbers above two increaſe 
or decreaſe by the continual Addition or Sub- 
traction of ſome equal Number. So 2, 7, 12, 
17, 22, 27, 32, and 36, 32, 28, 24, 20, 16, 
12, 8, 4, are two Ranks of Numbers in Arithme- 
tical Progreſſion ; the firſt increaſing by the conti- 
nual Addition of g, and the ſecond decreaſing by the 
- continual Subtraction of 4, and ſo of any other. In 
this Progreſſion five Things are to be conſidered, viz, 
1ſt, The firſt Term. 
2d. The laſt Term. 1 
zd. The Number of Terms. 
4th. The common Difference. 
5th, The Sum of all the Termg. 
K 2 Any 


\ 


(68) 
Any of theſe being given, the other may be found, 
and admits of 20 Varieties. See Ougbtred's Key of 
the Mathematicks, Page 85. : 

Theorem 1ſt. The laſt Term is always = to the 
firſt, and ſo many common Differences as there are 
Number of Terms leſs by one, as in this Progreſſi- 
ON, 4, 9, 14, 19, 24, 29, Here the Number of 
Terms is 6, and the common Difference is 3, and 
the firſt Term is 4. Then 6—1=5 the Number of 
Terms leſs one. And 5X5=25+4=29 the laſt 
A | 

Theorem 2d. If the firſt Term is added to the laſt, 
and that Sum x by the Number of Terms, the 
Product will be double the Sum of the whole Pro- 
greſſion. 

As in the Jaſt, 4+29=33. h 

And 343x6=198 double the Sum of the whole, 
- Fhen198--2=99 the Sum of the Progreſſion, 


Queſtion iſt. A Merchant bought 60 Bales of 
Holland, and agreed to pay for the firſt Bale 41. for 
the ſecond 71. ſo increaſing the Price of every Bale 
by 31. what did he pay for the laſt Bale, and what 
did the whole coſt ? ; 

Here is given 4 the firſt Term, and 3 the com- 
mon Difference, and 60 the Number of Terms. 
Then gc 32177; 10 this add the firſt Term, and 
it will be 177+4=1811. the Price of the laſt Bale. 
Then 181+4=185, and 185X60=11100, this = 
2 = 5550 l. the Price of the whole, 


If 


(669) 
If roo Eggs are placed in a right Line, a Yard 
diſtant from one another, and the firſt a Yard diſtant 
from aBaſket, how far muſt one go before he brings 


the Eggs one by one into the Baſket. 
N. B. They muſt begin at * Baſket, 


2 Firſt Term. 
200 Laſt Term, 
202 The Sum of the firſt and laſl Ternt. 
100 The Numbers of Terms. 
20200 Double the Yards gone. The half is 
10100 Yards gone in the whole = To 5 
Miles and 1 "s Yards. 


Theorem = ik Jouble t the Sum be divided by the 
Sum of the firſt and laſt Terms, the Quotient will 
be the Number of Terms. 


Theorem 4th. If the firſt Term be ſubtracted from 


the laſt, and the Remainder divided by the Number 


of Terms leſs by one; the N will be the com- 
mon Difference. 


A; Genlaman ordered his Steward to diſburſe 1708 
Pounds amongſt his Tenants, that had ſuffered by 
the Contagion amongſt the Cattle, and bring him 
an Account of the Number of Sufferers, and how 
much each received of his Bounty; but the Steward 
loſt the Account, and only remembers that the leaſt 
Sufferer had 31. and the greateſt 1331. and that the 
Difference was * betwixt every two next. How 


many 
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(70) 
many Tenants received of the Bouryy, and what 
was the Difference? 


The laſt Term 133 

The firſt Term 3 

Their Sum is 136 the Diviſor. 

And 17002 = 40o the Dividend. 

Then 3400 136 = 25 the Number of Tenants; 

And 133—3=13ol. and this divided by 24, gives 
cl. 8s. 4d. the Difference betwixt every two next. 
So that the leaſt received 31. the next gl. 8s. 4d. 
the third 13l. 168. 8d, &c. 
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| Geometrical Progreſſion 


'S when Numbers increaſe by a like Proportion 
as 4, 8, 16, 32, 64, 128, are in Geometrical 
Progreſſion, for the ſecond contains the firſt as 
many Times as the third contains the ſecond, and 
ſo the fourth the third, &c. | 

In this Progreſſion, the ſame | Things are to be 
conſidered as in Arithmetical Progreſſion; as the 
firſt Term, the laſt Term, the Number of Terms, 
the Ratio, or common Exceſs ; and the Sum of 
all the Terms. 

If over a Series of Terms in Geometrical Pro- 
greſſion, be ſet for Indices a Series of Terms in 
Arithmetical Progreſſion, to every four Numbers 
taken in Arithmetical Progreſſion, will anſwer four 
Numbers geometrically proportional, | 


Examples. 


is 


5 
. 
Indices o. 1. 3% 3. 4. © 
Terms „ 8. 16. 3a. 64. nat 


Theſe Indices, or Exponents, beginning with a 
Cypher, and placed over any Series in Geometrical 
Progreſſion, ſhews the Diſtance of any Term from 
the firſte 


Theorem 1ſt. In any Geometrical Progreſſion, 
if you add the Exponents of any two Terms, and 
multiply the Terms together, and divide the Pro- 
duct by the firſt Term, the Quotient will be the 
Term anſwering the Sum of the Indices you ad- 


ded. : 

EX AME 4 £8. 
o. 1. 2. 3. 4. 5. 6. 
4. 8. 16. 32. 64. 128. 256. 


In this Progreſſion, if che third and fourth Terms 
be x together, and the Product divided by the firſt, 
the Quotient will be the ſeventh Term, and fo of 
any other. 

That is, 64 X 32 = 2048 = 4 = 512 the ſeventh 
Term. | 


Theorem 2d. If the laſt Term be x by the Ratio, 
and from the Product ſubtract the firſt Term, and 
divide the Remainder by one leſs than the Ratio, the 
Quotient will be the Sum of the whole Progreſſion. 


46 
A Merchant has 12 Yards of Velvet, which he 
values at 1]. 4s. per Yard but he ſells it for 1s, 
the Grſt Yard, 2s. the ſecond Yard, 45s. the third 
Yard, &c. - doubling the Price of each Yard to the 
twelfth and laſt Yard, The Queſtion is, what does 
he gain or loſe ? | 


Indices o. 1. 2. 4 4. 3 
Terms 1 2% 4 . 32: 64 


Then 64x 32=2048 Price of the laſt Yard. 

For the Indices 5+6=11 the Diſtance of that 
Term from the firſt. 

And 2048 X 2 = 4096—1=4095 Shillings ; the 
Value of the 12 Yards at the Price agreed upon = 
2041. 15S. which is 171. 15. 3d. per Yard ; ſo that 
171. 1s. 3d. — il. 48. od. = 15: 17: 3 what the 
Merchant gains per Yard above the Value. 


Suppoſe an Eſtate of 72 l. per Annum was ſold on 
theſe Conditions; the firſt of January the Buyer is to 
pay 3 8. the firſt of February gs. the firſt of March 
278. and fo on in Geometrical Proportion, to the 
laſt and 12th Payment on the firſt of December. The 

eſtion is, to know what the 12th Payment was, 
and what the Eſtate came to? h 


Indices ©- 1. 2. 3. 4. 5. 6. 
Terms 3. 9. 27. 8. 243. 729. 2187. 


Then 2187 X 729 = 1594323, this = by three 
gives 53144i=the laſt Payment in Shillings. 
Then 531441X3 594323 321594320. 
This 1394320 22797160 Shillings the Eſtate 
colt=39858 Pounds the Anſwer, 


If 


. ˙· »» 


and ſo many Changes __ rung on 8 Bells. 


— (73) | 

lk a Horſe, having 4 Shoes, and 6 Nails in each 
Shoe, is ſold on this Condition, that the firſt. Nail 
is to be a Halfpenny, the ſecond a Penny, the third 
Two-pence, &c. doubling every Nail; how much 
would the Price of the Horſe come to? 


Indices o. fo 2. Js 4 5 * 7. 
Deum t. 2. „ . 16. „ 44; 12 


Firſt, 128 128216384 Price of the 15th Nail. 
And, 16384 x 641048576 Price of the 2 iſt 


: Then, 1048576 x 8 = 8388698 Halfpence t 

Price ef the 24% Nall. | „ 0 9 r 
And, 8388608 2 16777216 1816777215 
The Brice of 'the Horſe in Halfpence, equal to 

349520. 108. 7d. r. 818755 7 try 
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Variation of Quantities 
HEWS, how many ſeveral Ways any Number 


I of Qualities may be changed or varied, with 
.reſpect to their Places. EE en 1.5 


„ LD MBE Phi; 
How many Changes may be rung on 8 Balls? 
Rule. X 1, 2. 3, 4, 5, 6, 7, 8, into one another, 
and the laſt Product is the Anſwer. | 


IX2X3X4X5X0X7xX8=40320 The Anſcoer, 
How 
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(74) 
How many different Poſitions may a Coen or- 
der 12 Men in? 


1K 2X XAX SN EN 8$X9X10X11X12= 
479001600 The Anſwer, and ſo many different Po- 
ſitions may they be placed in with regard to one ano- 
ther ; which 1 is almoſt incredible. 
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1V tation _ Decimal Frattions. 


Decimal Fraction is ſuch, whoſe 1 
A is not expreſſed, but 1 : and is 
n 


it with as many Cyphers annexed, as there is 
Places 1 in the Numerator. 

So r will be expreſſed thus, „5; and 4; thus, 
»25 3- and a thus, „4253; and this Pant, or 
Comma is vrefixed, to diſtinguiſh them from an In- 
reger. 

NV B. A Cypher placed to the left Hand of an 
Integer, and to the right Hand of a Decimal, nei- 
ther increaſeth nor decreaſeth the Value, as 4. 04. 
004. Thele being Integers, do (till retain the ſame 
Value. 

And. . 50. 700. theſe being Decimals, do 
retain the ſame Value, every. one being ,7 Parts, 
when the Integer is divided into 10 Parts. 

But Cyphers placed to the right Hand of an In- 
teger, increaſeth its Value; and to the nt Hand of 
Decimal, decreaſeth its Value. 

As ,5 is five Tenth Parts. 

og is five Hundred Parts. 

-005 is five Thouſand Parts. 
5 ,0005; is five Ten thouſand Parts. 

By this you may obſerve, Deciinal Fractions da 
| * in a Ten- fold Proportion to the right Hand. 


Reduction 
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(75) 
Redufion of Decimals. 


V this we find the Decimal, equal in Value to 

any Vulgar Fraction given; and on the con- 

trary, find the Value of a Decimal Fraction in the 
known Parts of Coin, Weight, Meaſure, &c. 

To bring a Vulgar Fraction to a Decimal. Rule. 
Add as many Cyphers as you pleaſe to the Numera- 
tor of the given Fraction; and then divide by the 
Denominator, and the Quotient is the Decimal re- 


quired. Diſtinguiſh the Cyphers you add with a 
Comma, 


S 
Reduce 42. to a Decimal Fraction. 
4)3,00(,75 The Decimal, 
73 - | | 

x 2@ --. | f 


20 


Reduce A to a Decimal Fraction. 


12)1,0000{,0833 
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(76) 

N. B. In the above Example, I firſt ſay how 
many Times 12 the Denominatot, in 1 the Numera- 
tor; and then I make the Comma i in the Quotient 
to «/iſtinguiſh it, and then I ſay how many times 12 
in 10, and I place à Cypher after the Comma; and 
ſo you muſt take 1285 Cyphers one by one, placing 
Cyphers in your Quotient, if you cannot have the 
Diviſor in your Dividend. And if you annex a 
thouſand Cyphers, there would be the ade Remain- 
der, and conſtantly 3'Sin your Quotient; and they 
are called Wee or repeating Numbers. But 
if we bring Decimals to 5 or 6 Places, it will be ex- 
act 1231 in moſt Caſes, and the Remainder will be 
of no Value, 


Reduce Nine Ps into a Decimal, a Pound be- 
ing the Integer, 240 Pence being a Pound, it will 
be +2+ 3 then add Cyphers to the Numerator, and 
divide as before. 


240) 9, oo00, 375 
720 


1 800 
1 680 


1200 
12co 


6 


Reduce 


(77) | 
Reduce 15 Shillings into the Decimal of a Pound, 
20)15,00(,75 =15 Shillings. 3 
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O h 

The Decimal of any Number of Shillings is found 
by halving them, and "RY a Comma before the 
Half. 


. ‚— we ow. HY We LIST Pann 5. PE _— 
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What is the Decimal of 4s. 6d. a Pound the f 
Integer? } 
45. 6d. ; 

I2 | 


240) 54,000(,225=4 Siilings and 6 Pence. 
48 © 


6 00 
4 80 


(78) 
What is the Decimal of 12 Penny Weight, a 


Pound Troy being the Integer? WP; Penny Weight 
is one Pound: Then it will be 2. 


240)12,00{,05=12 "i W eight. 
12 OO Y 7 


O 


— — — 


What is the Decimal of one Inch, a Foot be- 
ing the Integer? 


x 2( 1,0000{,08 33 


In this Manner is found the Decimal of any Vul- 
gar Fraction whatſoever. I ſhall omit placing the 
Tables, becauſe of the eaſy finding the Decimal by 
the Rule delivered. 

To find the Value of any Decimat ration i in the 


known Parts of Coin, Weight, Meaſure, Time, 
Motion, &c. 


Rule. Multiply the Decimal given by the Num- 
ber of Parts of the next inferior Denomination, cut- 
ting off as many Figures from the Product, as there 
is in the Decimal given, and the Remainder, (if any) 
multiply by the Parts of the next Inferior, cutting 
off as before. Thus muſt you do, till the Decimal 


1s brought into its leaſt Parts, The Value is what 
you cut off to the left Hand. 


Example, 


(79) 
DX AH PHI. h 
What is the Value of, 875 of a Pound Sterling? 
20 Shillings in a Pound, 


a, 


17,500 
" £2 We 


1000 
500 


6,000 


So that the Value is 175. and 6d. 


What's the Value of ,69687 of a Pound Ster- 
ling ? 3 dn Nel 
1 | „696875 

rr 10; Ws 
Shillings 13,937 500 
= 
' 1875000 
937500 


Pence 11,250000 
4 


- 


2 


i. 


Farthings 1, 000000 


(80) 


What is the Value of ,72065 of a Pound Ster- 
ling? 


3 = 20 


Shilliogs 14.4 1 300 


92 


6 „* 


— 


„ 


- 82600 
459 


_ U—ä 


Pence 4.95600 
4 


Farthings 3.52400 the Remain leſs than 
a Farthing, and may be rejected. 


What is the Value of ,6725 of a Hundred 
Weight ? 
6725 
45 


Quarters 2, 6900 
5 725 Pounds in a Quarter. 


55200 
13800 


Pounds 19, 3200 
| 16 Ounces in a Pound. 


— 


19200 
- 3200 


Ounces 5,1200 


010 
Addition of Decimats - 


FS not much different from Addition of Integers 1 


only mind to keep Units under Units in Integers, 


and Tenths under Tenths in Decimal Parts. 
EXAMPLE, 


Add ,7435 of a Pound to ,75 of a Pound. Place 


them in the following Manner, 
* 
5 | 


1,4933 


N. B. When you have added your Decimals to- 
gether, ſo many muſt be cut off with a Comma, as 

t Decimal Number conſiſts of, which in your 
Example contains the moſt Places. The reſt, (if a- 
ny are Integers. | 


7. 2 
537 42,743 
„067 61,145 
5746 37,567 
= ne 
Sum 1,3636 Sum 169, 370 


But if the Numbers given to be added are not all 
of the ſame Denominations, they muſt be brought 
into Fractions of like Denominations, by finding the 
Value of the leaſt, and then bringing it by Reduc- 
tion, to be of the ſame Denomination with the greater. 


M Example. 


2 D Su Ped eee Af 


a, wm. >» * 8383 — 
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(8) 
EXAMPLE. 


Add, 375 of a pound to, 73 of a Shilling. | 
The ,75 of a Shilkeg wall be found 375 of a 


Pound 
And the Addition will flngd as follows, 2 
375 
RE 
The Sum 2412 5 
eee eee eee ee Ht 


Subtraftion of Metal 


Iffers nothing from Subtraction of whole Num- 

bers; only in placing them, mind to place 

gits under Units in Integers; and Tenths under 
Tenths, in Decimal Parts. | 


EXAMPLES. 


Subtract ,6725 from ,8765. Place them thus. 
From ,8765 
Take ,6725 


Remains 2040 


So if from 27,625 
You ſubtract 8,875 


There will remain 18,750 


(82); 
If the Decimal Parts in either Number, have 
fewer Places than the other, the Vacancy. muſt be 


ſupplied, by annexing ſo many Cyphers as will make 
"2 them equal, or ſuppoſe them annexed. 


E XA M FL BR; 
From 27 44500 From 274,45 
Taſte 9.7425 Take 89,7423 


Remains 184,707 5 | Exceſs 184, 7075 


» But if your Numbers given to be ſubtracted, are 
not of the ſame Denomination, you muſt, as in Ad- 
dition, bring them inta one Denomination. 
EXAMPLE 
Subtract, 375 of a Shilling, from, 25 of a Pound. 
„ It will ſtand thus: 


e | 
| L. 
"i 5 
187 
| Dis... | S. d. 
: Remains ,23125 = 4 74. 


Or if you bring the Decimal of a Pound to that 
of a Sli, the Work will ſtand thus. 


From 3, ooo 


Take 4375 


— 8s. 


| 0 = 4 77 


M 2 Mulliplication 


(84) 
Multiplication of Decimals 
1 the ſame as Multiplication of whole Numbers, 


only mind to cut off with a Comma from the 
roduct, as many Places as you have Decimals in 
both your Multiplicand and Multiplier; and if there 
- not = many, add Cyphers to the left Hand of the 
rod 


EXAMPLE. 


Multiply 2375 
By 2,5 


1875 
750 


»9375 The Product. 


* „652 
225 


3260 
1304 


CD Ly 


If 'a Board is 7 Foe Lhe Jon and 4 Foot 
6 Inches broad, what 1s the gle lrg, Content ? 


The Inches being na to the Decimal of a 


Foot, the Work will ſtand in the —— Man- 
ner: 


The ſuperficial Content = 34 2 104 85 


By Croſs * the Work will ſtand 
thus : 


jp" wg 


— 


* 


o: 
31 2 9 


6 
6 


34 : 10:6 The Anſwer as before. | 


Multiply 2s. 6d. by 28. 6d. a Pound being the 
Integer. 

Two Shillings and ſix Pence being reduced to the 
Decimal of a Pound, the Work will ſtand thus : 


5125 
125 
625 
250 
125 
—— 
„015625 gol. os. 3d. 4 
This 


e e 


n . oe — * 
. 


(86) 

This Queſtion performed by Vulgar Fractions, 
25. 6d. is + ofa Pound. Then 1 Xx 4 Ar, 
which valued by the Rule given in Vulgar Fractions, 
is ol, os. 3 d. 42 as before. 


Multiply 2s. 6d. by 2s. 6d. a Shilling the In- 
teger. Eo | 
Six Pence being reduced to the Decimal of a Shil- 

ling, the Work will ſtand thus: 
255 
2,8 


125 
50 


6,25 = Os. 3d. 


* 


Multiply 41. 12s. 6 d. by 51. 15 8. 6d. 
Decimal anſwering 12 8. 6d: is ,625. 
Decimal anſwering 15. 6. is ,775. 
Then multiply 4,625 
| 53775 
23125 
32375 
32375 
23125 
26,709375=26 . +. 
Here follows a Method to contract your Product 
to what Number of Decimals you pleaſe, as in the 


laſt Example. I would. have the Product conſiſt 
but of three Places of Decimals, See the Work. 


Multiply 


192 
Nultiply 5,775 by 4, 625, and to have but three 
Places un [ a 4 A 
| 53775 Multipicand, _ | 
* Multiplier inverted. 
| 23101 Mind, one is brought in for the in- 
3465 | - +, | {cteaſe of the Figures. 
Ilg | PE 40 | „ 
28 


26, 09 
N. B. That you place Unity of your Multiplier 


under as many Places diſtant from Unity in your 
Multiplicand, as you would have Decimals in your 
Product; then multiply as uſual, only mind that 
you begin your Multiplicand with that Figure that 
ſtands over the Figure you multiply by, having re- 
ſpect to the Increaſe that would come from the fol- 
lowing Figures of the Multiplicand, placing every 
ſingle Product exactly at the right Hand, contrary 
to the common Way, then add them, and cut off as 
many as you defigned, as you ſee by the preceding 
Example. But the common Way is the beſt. 


RI III REESE RES 
Divifion of Decimals 
| 


D ther in placing the Numbers, or in the 
ork itſelf, the Difficulty being in difcovering the 
true Value of the Quotient, which to do, obſerve 
the following Rule. 


Rule. 


0 
. . A ALANINE Dt x 1 


ffers nothing from Diviſion of Integers, ei- 


= 
Rulr. The Dividend muſt contain as many Deci- 
mals as the Diviſor, and the Quotient both together; 
that is, if there be 7 Decimals in the Dividend, and 
3 in the Diviſor, there muſt be 4 in the Quotient, or 
if there be 7 in the Dividend, and none in the Divi- 
for, there muſt be 7 in the Quotient, always mind- 
ing to keep the Dividend equal in Number of Deci- 
mals to the Diviſor and Quotient. 
EXAMPLE. 
Divide 1342,332 by 36 
36)1342,332(374287 
10 


In the above Example, the Dividend is 4 mixt 


Number, and contains 3 Decimals, but the Diviſor 
is an Integer; then by the Rule, there muſt be 3 
Decimals in the Quotient. 


Example. 


FT 
Divide 17,3592 by 4, 6 
| "OE 


In this ſecond Example, both the Dividend and 
Diviſor are mixt Numbers, and there is 4 Decimals 
in the Dividend, and 1 Decimal in the Diviſor 
then there mult be 3 Decimals in the Quotient, to 
make the Numbers in Diviſor and Quotient equal to 
the Number of Decimals in the at; 


EXAMPLE 0. - 
Divide 4672,565 by 25,635 
© 255035)4072>505(182 
25635 


1 6 99 5 e 
In 
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In this third Example, there is a like Number of 
Decimals in both the Dividend and Diviſor, ſo the 
Quotient will be an Integer; and if you add Cyphers 
to the Remainder, and divide as before, you may 
bring the Quotient to what Number of Decimals you 


pleaſe. 
E 
Divide ,75 by , 0129 


0125),7500(60 
750 


389 


In this 4th Example, both the Dividend and the 
Diviſor are Decimals; and becauſe I cannot divide 
the Dividend by the Diviſor, I add Cyphers to the 
Dividend, to make the Number of decimal Places 
in the Dividend equal to thoſe in the Diviſor, and 
the Quotient is an Integer. And you may obſerve, 
that Multiplication of Fractions decreaſeth their Va- 
lue, ſo Diviſion of Fractions increaſeth their Value 
contrary to the Nature of Integers. This Example 
is the ſame as if it were demanded to divide 15 s. 
by 3d. a Pound being the Integer ; For the Deci- 
mal of 15s. is ,75, and that of 3d. is ,o125, as 
you may find by Reduction; and the Quotient wil! 
be 60 n | 


/ 


Example 
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EXAMPLE wh. 
| | Divide 1425 by ,6252 


»6252)1425,0000(2279 
1250 4 ; 


17460 
12504 


49560 
43764 


57960 
56268 


1692 Remainder. 


You ſee that before the Divifion can be made, 
you muſt add a competent Number of Cyphers to: 
the Dividend, as I have done, to the Number of 4, 
0 which is as many as [ have Decimals in my Diviſor, 
: 


-- 


and then the Quotient will be Integers; but if you 
would have Decimals in the Quotient, then you muſt 
5 add as many Decimals to the Dividend, more than 
g there 1s in the Diviſor, as you wouid have decimal 
| Places in your Quotient; or if you add Cyphers to 
the Remainder in this Example, and proceed on 
with your Diviſion, all the Numbers will be Deci- 
mals in the Quotient after, As if you would add 
7 Decimals to the Dividend at firſt, or 3 to the 
Remaiader, (for Cyphers are the ſame as Decimals) 
T the Quotient you will find to be 2279,270, and the 
Remainder 3960. : 
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EXAMPLE 6th. 
Divide, ,358845 by 47 


470,3 58845(, 07633 


298 
282 
164 
141 
235 
235 


T5, 


In this Example, the Dividend is a Decimal, and 
the Diviſor an Integer, and when the Diviſion is 
ended, there is but 4 Decimals in the Quotient, and 
there is 6 in the Dividend, for which Reaſon, I add 
2 Cyphers to the left Hand of my Quotient, to 
make them equal; as there were none in the Divi- 
for, according to the Rule, 


EXAMPLE. 
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EXAMPLE oth 


Divide 184,41475 by 32, 


Hie 6 
$628 -* 


2191 

1980 
2414 
2273 


1397 
1300 


975 
975 


O 


In this Example, there is five Decimals in the 


Dividend, and but one in the Diviſor, then there 
muſt be 4 in the Quotient. 


If you have any decimal Fraction to divide by a 
Unit, with any Number of Cyphers annex'd, it is 
but removing the Comma or Mark to diſtingui ſh 
the Decimal, as many Places to the left Hand, as 
you have Cyphers annexed to the Unit. 


VV 
Divide 14,4 by 10, the Quotient is 1, 44. 
Divide 1,44 by 10, the Quotient is, 144. 
Divide 1,44 by 100, the Quotient is ,0144. 
Divide 1,44 by 1000, the Quotient is „00144. 
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N. B. If the Dividend be greater than the Divi. 
ſor, the Quotient will be either an Integer or a 
mixt Number; but if the Dividend be leſs than the 
Diviſor, the Quotient will be a Decimal. 


Multiplication and Diviſion in Decimals (as in 
Integers) interchangeably prove each other. 


To prove Multiplication, divide the Product by 
the Multiplier, gives in the Quotient the Multipli- 
cand ; or dividing the Product by the Multiplicand, 
gives in the Quotient the Multiplier. 


To prove Diviſion, multiply the Quotient by the 
Diviſor, gives the Dividend. 


What Diviſor is that, by which dividing 746 
ſhall give a Quotient equal to the Product of the 
ſame Number multiplied by 4 ? Facit ,25 


Found by dividing an Unit with Cyphers by the 
Multiplicator thus. 


4)1,00(,25 


The 
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The Proof. 


749 225 1749,00(2996 
9 


2996 5 249 
| "" 

240 
225 


r 
150 


| 0 | 
th this the Product a TY are the au 
and fo of any other. 


What Multiplicator is that by which multiplying 
749, ſhall give a Product equal to the — of 
the ſame Number divided by, 25? Facit 4. 


Found by dividing Unity with Cyphers annexed 
by the Diviſor, thus: 


425) 1, 00(4 
100 


O 


If the Dividend be 6125, and the Quotient 49000, 
what is the Diviſor? Facit ,125 found by dividing 
the Dividend with Cyphers, added by the Quotient. 


2 
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If . has been ſaid in Decimal F ractions be un- 
derſtood, any Queſtion may be anſwered in any of 


the Rules of Three in Decimals, by obſerving the 
Rules given in . &c. 


ena α“iIlVtuög ac 
S ing Fellowſhip 


FS when two or more Men trade together with one 

common Stock, and when they have gained or 
loſt, it ſhews how much is each Man's particular 
Share of the Gain or Loſs, without any regard to 
Time. The Rule is this. 

Rule. As the whole Stock is to the whole Gain 
or Loſs, fo is each Man's particular Stock to his 
Particular Gain or Loſs, 
ee EXAMPLE. 


Four Merchants, A, B, C, D, trading together, 
made a common Stock of Money, to the Value of 
240 l. wherecf A. put in 30 l. B. 30 l. C. 6ol. and 
D. 100 l. This Stock they occupied till they gain- 
ed 2760 l. what did each Man gain. 


All Queſtions in this Rule are anſwered by ſo ma- 
ny Statings in the Rule of Three, as there are Part- 
ners. Sce the ry of this Queſtion. 


If 240 : 2760 :: 30: 345 = A's Gaip. 
If 240 : 2760 : 30: 3 = Þs Gam. 
If 240: 2760 :: 60: 690 = C's Gain. 

If 240 : 2760 :: 100: 1150 = D's Gain. 


The 
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4 V FW is obtained by x the ſecond and 
third Term together, and dividing that Product by 
the firſt, And the Proof is adding up the ſeveral 

Gains into one Sum, which gives the total Gain = 
2760. i 

ZE 20 

If a Bankrupt's Goods be valued at 5001. and he 
be 10001. in Debt to 4 Men, viz. A, B, C, D, of 
which 160 l. is due to 4, 200 l. to B, 300 l. to C, 
340 l. to D, now, what ought to be each Man's 
Share? 


If 1000: 500 : 160 : 80 = A's Shape. 
If 2000 : 500 :: 200: 100 =. B's. Share. 
If 1000 : 500 :: 300 : 150 = C's Share. 
If 1000 : 500 :: 340 : 170 = D's Share. 


And ſo of any other Queſtion in this Rule. 


Ae dt m. le 


 Fellmoſhip with Time 5 


. wrought with this Rule. Multiply each Man's 
rticular Stock by his Time; then ſay, as the 
Far of theſe Products is to whole Gain or Loſs, ſo 
i each Man's particular Produẽt to his parent 
Gain or Loſs. 885 5 
89 EXAMPLE. 1 
Four Merchants A, CD inade a common 
Stock, which at the Year s end was increaſed to 
35,1451.” of this Stock A put in 6691. which he 
took But at 10 Month's end; B laid in $101. for 
Months; C laid in gool. for 7 Months; and O put 
in 1040 l. for 12 Months. Now what is each Man's 
Share of the Stock ? e 
5 0 669 
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669 X 10 = 6690 A's Stock, into his Time. 
810Xx 8 = 6480 B's Stock, into his Time. 
goo X 7 —= 6300 C's Stock, into his Time. 
1940 X 12 = 12480 D's Stock, into his Time. 
31950 
If 31950 : 35145 :: 6690: mas = A's. 
If 31950 : 35145 :: 6480: 7128 = B's. 
If 31950 : 35145 :: 6300 : 6930 = C's. 
If 31950 : 35145 :: 12480 : 13728 = D's. 


Proof 35145 


For if you add each Man's Share of the Stock in- 


to one Sum, it will produce the whole Shoe; if your 
Work be true. 


EXAMPLE. 


There is in a Cathedral Church, 20Canons, and 30 
Vicars, and they ſpend in a Year 26001. but every 
Canon muſt have five times as much as a Vicar, 
how much is each Man's yearly Income ? 


In anſwering ſuch Queſtions as this, you muſt 
multiply the Number of Perſons by their difference 
of Portions, and add the Products into one e Sum, as 
you did by Time. 

So that 20 x 5 ioo, to which add 30=130, then 
If 130: 2600 :: 100: 2000]. for the 20 Canons. 
If 130: 2600 :: 30: 600 J. for the 30 Vicars. 
And if you divide 2000 by 20, it gives 1001, for 
each Canon ; and 600 divided by 30, gives 20]. 
for each Vicar. 6 


The 
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The Rule of Alligation 


fam how to mix or unite many Simples 
or Particulars, into one Sum or Maſs, ac- 
cording, to any Price or Proportion required, I 
ſhall divide it into four Varieties, that when a Queſti- 
on ' propounded, you may ſee what Variety it falls 
under, 
| XÜ˙·. LE 

If a Corn Factor mix 5 Buſhels of Wheat at 6 
Shillings the Buſhel, with 12 Buſhels of Rye at 4 
Shilling the Buſhel, with 8 Buſhels of Beans at 5 
Shillings the Buſhel, and with 18 Buſhels of Barley 
at 2 Shillings and 6 Pence the Buſhel; the Price 
of one Buſhel of this Mixture is demanded ? 

5 Buſhels at 6s. the Buſhel, is 1:10:0 


12 Buſhels at 4s. the Buſhel, is 2: 08 : © 
8 Buſhels at 5s, the Buſhel, is 2: O0: © 
18 Buſhels at 2s, 6d, the Buſh, is 2: 05 : © 
4 


43 Buſhels, The total Value is 8 : 03 : © 
B. B. 
Then ſay, if 43: 8l. 3s.:: 13 or if you bring 3 


Shillings into the Decimal of a Pound, it will ſtand 
thus: 


E: . 
143 : 8,13 :: 1,1895 to 3s. gd. 2 


VARIETY ad; 


In this the Price of the Simples is expreſſed, but 
no Quantity given, and it is demanded how much 
Q 2 of 
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of each Simple we muſt take to ſell one Quantity or 
Meaſure at a Price propounded; the whole of this 
Variety is in linking the Extreams truly together, 
and taking the Differences betwixt them and the 
Mean ; and theſe Differences are the true Quantities 
ſought. But inſtead of linking them, if you make 
the ſame Mark to any two you would join together, 
it will be full as plain and more quickly done. 


Examples will make it eaſy. 


Suppoſe a Man hath Spices, ſome at gd. the 
Pound, ſome at 129. ſome at 24d. and ſome at 
20d. how much of each Sort muſt he take that he 
ſell a Pound for 20 d.? Set down the Prices and 
Mean in the following Manner. 


gx | 10] Here you ſee that 9 and 30 
12% 41 are markt alike, and ſo is 12 
24% 8| and 24. And the Difference 

Izsgox | 11] betwixtgand 20 1s 11, whicu 
place to its like Mark 30, and the Difference be- 
twixt 20 and 30 is 10, which place to 9, and the 
Difference betwixt 12 and 20 is 8, which place to 

24; and the Difference betwixt 24 and 20 is 4, 
which place to 12; and the Differences thus found is 
the Anſwer to the Queſtion. For as often as he takes 
10 Pound, of 9d. a Pound, he muſt take 4 of 12d. 
the Pound, and 8 of 24d. the Pound, and 11 of 
30d. the Pound, as you may prove by the laſt Queſ- 
tion. You may have many Anſwers to ſuch Queſ- 
tions as this, if you mark one leſs than the mean 
Price with one greater. As in the Queſtion ore 

9X 4] now, 9 and 24 is markt alike, fo is 
127 10| the Prices 12 and 30. And the Dif- 
124X-þ 11 ference betwixt 9 and 20 is 11, which 

30 0 | 8] place to 24; and the Difference be- 
Poo ons | twixt 


Mean 20 


20 
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twixt 24 and 20 is 4, which place to 9; and the 
Difference betwixt 12 and 20 is 8, which place to 30; 
and the Difference betwixt 30 and 20 is 10, which 
lace to 12. And thoſe Differences are the true 
Anſwer to the Queſtion as before. And you may 
have other Anſwers if you vary the marking of the 
Prices by the above Direction. 
N. B. If you add the Differences of thoſe two An- 
ſwers together, the ſeveral Sums will be the Anſwer ; 
or if you multiply the Differences by one common 
Multiplier, the ſevera] Products will be the Anſwer, 
as you may try at your Pleaſure, 

A Merchant hath Wines; Canary at 24 d. the 
Quart, Sherry at 16d. the Quart, and Malaga at 
12d. the Quart; how much of each Sort muſt he 
take to ſell a Quart for 18d. ? 


24%/]2.6]8| | This Queſtion you fee admits but 
1811670 j6;j} of one Way of marking, becauſe 
1290 16] there is but one Quantity larger 


than the mean Price, which is markt to both the 
other Quantities, which are under the mean Price. 
So that he muſt have of the Canary 8 Quarts, and 
6 Quarts of each of the other, or in that Proporti- 
on. 
F w 7-26. 


In this we have the the Price of all the Simples, 
and the Quantity of one given, to find the Quantity 
of all the reſt, ſo as one Meaſure or Quantity may 
bear à mean Rate or Price propounded. Which to 
do, obſerve the following Rule. | 

As the Difference ſtanding againſt the given Quan- 
tity, is to the reſt of any Differences beſides :: So is 

| the 
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the given Quantity, to the Quantities ſought. Each 
to His W Difference. 


E ͤ 


A Tobacconiſt hath goth. of Tobacco, at 24 d. the 
Pound, which he would mix with ſome of 12 d. 
ſome at 9d. and ſome at 7 d. and he would know 
how much of the ſaid leſs Prices he muſt mix with 
the 30 Ib. of the beſt, that he may ſell a Pound for 
16d. ? Set them down as in the laſt Example. 


| 121 419.20 
161 221] 8 8 
9% 8 8 

| 78 8 


N. B. That 24 is markt to all the other, ſo you 
muſt :ake he Differences betwixt every Price and 
the Mean, and place it to 24, and the Sum of theſe 
is 20. Then you mult take the Difference bet wixt 
24 and the mean Price which is 8, and Place it 


againſt every Price, becauſe 24 is markt to every 
Price; then ſay 


If 20: 8 6 10 


So that he muſt have 12 Ih. of each Quantity to 


mix with the 30 Ih. of the beſt, that a Pound may 
be fold for 16d. 


tx aft w * 


A Goldfmith hath 20 Ounces of Gold, at 20 Car- 
rafts fine, and would mix it with ſome at 22 Car- 
racts fine, and ſome at 24 Carracts fine; how much 


of 


( 103 ) 
22 and 24 Carracts fine, and how much Alloy muſt 
he mix with the 20 Ounces of 20 Carratt, ane, to 


have an Ounce, and conſcquently the l Mats at 
18 Carracts fine. | 


Note, That Alloy is a Sort of courſe Silver, or 
Copper, or ſome baſe Metal, with which Goldſmiths 
mix Gold or Silver, to abate the Fineneſs thereof. 


An Ounce of Gold is divided into 24 Parts called 
Carracts, and an Ounce of Silver into 20 Parts, call- 
ed Penny Weights ; therefore to diflinguiſh Fine- 
neſs of Metals, ſuch Gold as will abide the Fire with- 
out Loſs, is accounted 24 Carracts fine; if it loſe 2 
Carracts in Trial, it is then called 22 Carracts Fine, 
&c. ; | | 2 744 

Silver is valued in Ounces, and a Pound of Silver 
which loſeth nothing in Trial, is called 12 Ounces 
fine; but if it loſeth 2 Penny Weight, it is then 
faid to be 11 Qunces, 18 Penny Weight fine; Set 
down the Values in Order, as uſual, u ith the meanVa- 
lue, and in the Place of the Alloy, (brcauſe it is not 
accounted of any Value,) Place a Cypher, then take 
the Differences, which by marking youu may fee, will 
be the ſame, except only in the Place of Alloy. 


20/118  |18]|Then ſay If 18: 18:: 20: 20 
1822718 8 If 18: 18 :: 20: 20 
, 18: cat; 2065 198 
OV 12. 4.6112 So you ſce, that with the 20 
Ounces of 20 Cairacts fine, you muſt mix 20 of 22 
Carracts fine, and 20 of 24 Carracts fine, and 13 
Ounces and 4 of Alloy, that ſo an Ounce will bear 
18 Carracts fine. You may obſerve, that every 


57 n 


; 
' 
| 
| 
| 
| 
N 
? 
: 
; 
N 
' 
| 
N 
| 
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Quantity is markt with the ſame Mark as the Al- 


| loy ; fo that the Difference betwixt 20 and 18 is 2, 


betwixt 22 and 18 1s 4, and betwixt 24 and 18 is 6, 
whoſe 'Sum is 12, then the Difference betwixt the 


Alloy and 18 is 18, which place againſt err Quan- 
tity, as it has the ſame Mark. 


VARIETY 4th. 


In this the Prices of every Simple is expreſſed, and 
the mean Rate or Price; and it is required to find 
how much of each Sort muſt be taken to make up 
a certain Quantity propounded, agreeable to the 
mean Rate given ? Which to do, obſerve the Rule 
following. 

As the total Sum of the Differences is to the total 
Quantity given, ſo is any particular Difference to its 
particular Quantity ſought. 


EXAMPLE. 


A Merchant would mix 4 Sorts of Wine, of ſe- 
veral Prices, one at 6 Shillings per Gallon, another 
at 8 Shillings, the third at 11 Shillings, and the 
fourth at 15 Shillings per Gallon ; of theſe Wines 


he would have a Mixture made to contain 50 Gal- 
lons, and the Price of one Gallon to be 9 Shillings. 


How much muſt he take of every Sort of Wine ? 

14 
1 
1 


153 


3 
2 = Sum of the Dif- 


ferences z then ſay, is 


* aw 


„ 
If 12: 50 :: 6: 25 the Gal. at 6s per Gallon 
If 12: 30 :: 2: 8% the Gal. at 8s per Gal. 
If 12: 50 :: 1: 4 the Gal, at ns per Gal. 
If 12: 30 :: 3: 122 the Gal, at 158 per Gal, 


30 Proof. 


For the + and 4 of any Thing is = to. You 
may have other Anſwers, if you vary the marking 
of the Quantities by the Rule given in the ſecond 
Variety. And the Proof of the Money is found by 
the, firſt Variety. 5 


Extraction of the Square Root, 


HRE Square Root of a Number, is a Number 


which being multiplied by itſelf, produceth 
the given Number; or, the Square Root of a Num- 
ber may be defined to be a mean Proportional between 
the given Number and Unity. Here follows a 
Table of Squares as far as the firſt 9 Digits. 


Root 1: 2: 3: 4: 3 6:5 1829 
Square 1: 4: 9:16: 25: 3649: 64 81 


And when it is required to extract the Square Root 
of any given Number, we have nothing to do but to 


find that equal Number of which it was compoſed; 


ſo if the Root of 25 were required, it would be found 


5 for 5 5 = 25, as you may ſee by the Table. 


Here 5 is the Root or firſt Power, and the Number 
P 25 
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25 is called the Square, or ſecond Power. Of Num- 
bers to be extracted, are three Sorts. Firſt 
Single, as in the Table, which are compoſed of the 
9 Digits. | | 
Secondly, Compound, that are compoſed of 
more Figures than one, as of 16, whoſe Square 1s 
256, for 16X16=256, or 48X48—=2304, or 100X 
100=10000. Here the Roots are 16.48 and 100, 
and the Squares 256.2304 and 10000. Third, Irra- 
tional are all ſuch Squares, whoſe Roots cannot be 
diſcovered by Art exactly, neither in whole Numbers 
or Fractions z but ſomething will ſtill remain, there 
being no Proportion found betwixt an irrational 
Number and its Root, ſuch Numbers are 5. 19. 21. 
75. 156. 867. &c. The Extraction of the Square 
Root is not much unlike Diviſion, only there our 
Diviſor is fixed, here we are to find a new one for each 
Opperation. The Root of any ſingle Square Num- 
ber is found by Inſpection, as may be ſeen by the 
foregoing Table. But if ic be a compound Square 
Number, it muſt be prepared by pointing thus : make 
a Point under the Units Place, and omitting one, 
point every other Figure; and as many Points as 
your Number contains, ſo many Figures will your 
Root conſiſt of. 


Examples will make it eaſy ; but if the Learner 
firſt take a Number, and ſquare it, and extract the 
Root of the Product, it will facilitate the Manner 
uſed in the Extraction. 
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EXAMPLE iſt. 
If 246x246=60516, then find the Root of 
60516, which being pointed as directed, it will ſtand 
thus : ; | 
605 16(246=the Root 
4 


Root c 2 = 44)205 . 
| en 


Root x 2 = 486) 2916 
FAR | 2916 


— 


WR 
You know at the Beginning of the Work what 

the Root will be, then point it, beginning at the 
Units Place, and miſs every other Figure, and the 
Points will ſtand under the Numbers 6. 5. and 6. 
which ſhews you that there will be three Figures in 
the Root = to the Number of Points. Then take 
the neareſt Square by your Table, which is the ſame 
as your laſt Point, or under it in Value, as you will 
find 2, which place in the Root, and ſer its Square 
under the 6, and ſubtract it, and the Remainder is 
23; then bring down your next Period og, and put 

it to the Remainder, and it will be 205 ; then draw 
a Line as in Diviſion, and x your Root by 2, and 
it makes 4, which place as your Diviſor, leaving 
Room towards the right Hand, and place your next 
Figure, that will be 4, in your Root in that Place; 
then multiply as in Diviſion, and place the Product, 
which is 176 under 205, and the Remainder will 
be 29, to which bring down your next Period 16, 
and join it to the Remainder, and it will make 2916, 
then draw a Line as before, to place your Diviſor in, 


1 | and 
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and double your Root as before, and it will be 48, 
ſtill leaving Room towards the right Hand to place 
the next Figure in your Root there, which is 6, and 
the Diviſor is then 486, which being x by 6, the 
laſt Figure in the Root, the Product is 2916, and 
there is no Remainder ; which ſhews that your Work 
o right, Obſerve this in all the following Exam- 
ples. 449 
EXAMPLE ad. 

176 1762 30976, and its Root is required to be 
found by the Method uſed in extracting the Square 
Root ; it being pointed, the Work will ſtand in this 
Manner: 

309760176 Root 

** 

27)209 
189 


346)2076 
2076 


_ 


EXAMPLE za. 


674X674=454276 


„ What is the Square Root of 454276 ? See the 
Work. W ; 


45? 
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454276(674=Rook. 


1344)5376 
5376 


| — 
Oo 


EXAMPLE 4h, unh Decimals 


87, 2K 87, 25 27612, 5625 
What is the Square Root of 761 52 52 See the 


761 ebe erg 3 Rove, 
64 | 

167)1212 — 
1169 | 


17424356 
3484 


1745775 
87225. 


— 


0 
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N. B. If there had been an odd Number of De- 
cimals, you muſt have put a Cypher towards the 
right Hand, to make them even, and then begun to 
point as directed; or if you begin at the right Hand 
of the Decimals, it would have been the ſame, and 
the Points ſhew you the Number of whole Num- 
bers and Decimals that will be, in the Root. For 
thoſe Points under the Decimals, ſhew the Number 
of Decunals in the Root, and thoſe under the whole 
Numbers, the whole Numbers. 


EXAMPLE zu. 
1, X 1,5 315%06 25 
What is the Square Root of 31,6232 
315,062 8017, Roc. ; 


POS Ar —— 


27)215 2911 
Ys 3 


347) 2606 
eee 


3545) 775 
1 77.5. 


O 


— 


If the Learner obſerve the Directions given, by 
this Time the Method of extracting the Square Root 


1 will 


c 


l 


. 
will be familiar to him; and I ſhall now proceed to 
extract the Root of a Number, without knowing 
from what Number it grew. 


What is the Root of 451584(672=Root ? 
36 


= 


1342)2684 
2684 


= 


VN. B. If you multiply the Root by itſelf, the 
Product will be the Number given to be extracted; 
and if there be a Remainder, you muſt add it to the 
Product, and the Sum will be the given Number, 


if your Work is right. 


Extract the Square Root of 462468 Root. 
| 36 | | 
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| 39 ( 112 ) | 
What is the Root of 78476288 f 
$20. ws 


168)1 447 
' 1344. 


1565) 10362 
8825 


1537 Remainder, 


Now 88:xX88,=583225+1537 the Remainder 
=784762 ; which proves tlie Work right. 


N. B. If you add two Cyphers to the Remainder, 
ou might 855 found the firſt Place of Decimals, 
y proceeding in every Reſpect as before; and then 

two more Cyphers being added to the next Remain- 
der, and proceeding as before, you would have had 
the ſecond Place in Decimals; and by adding two 
Cyphers to every Remainder, you might bring the 
Root to as many Places of Decimals as you pleaſe. 


But if you would have your Root expreſſed as a 
Vulgar Fractiön, do” thus: After you have found 
the Integral Part of your Root, to its — 
add Unity for the' Denominator of the Fractional 
Part, and the Remainder doubled is the Numerator ; 
ſo the Root, by this Method will be 885 335+ 
nearly. 


Extract 


E123) 
Extract the Root of 6746 37 


674637(821,369289 
"ES 
162)346 
324 
1641)2237 
1641 


16423) 59600 
49269 


164266) 1033 100 
985596 


—— 
— 


1042722)47 50400 
3205444 


16427248) 136495600 

| 131417964 

164272569)1507761000 
1478433121 


— — 


29308479 

In this Example, the Root is extracted to five 
Places of Decimals, which is near enough: for if 
Unity was divided into a Thouſand Parts, it would 
not want three of them, and if it was carried two 
Decimals more, ic would not want 2 Parts, if Unity 
were divided into a Hundred Thouſand Parts; as 
you may prove at your P.caſure. 
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Rueftions to Exerci iſe the Square Root. 


O find a mean Proportional between any two 
Numbers. 
R 11 #. © 
The Square Root of the Product of the given 
Numbers, is the niean Proportional ſought. 


EXAMPLE. iſt. 


Find a mean Proportional betwixt 49 and 64. 
Then 49 x 64 = 3136. | 
And 31 36( 56 = The Root and mean ſought. 


25 : 56 © 64. 


106)6 36 
636 


O 


To find the Side of a Square = in Area to any 
given Superficies whatſoever. 


. 


Find the Square Root of the Area, and that 
Root is the Side of the Square ſought. 


If the Content of a Circle be 160, what is the Side 
of a Square = in Area to the given Circle ? 


160 


( 115 ) 
 160(12,64911 = 
+. equal in Area to the 

given Circle. 


the Side of a Square, 
22)60 
44 = . 


246) 16, 00 
14 76 


2524) 12 400 
10 1 


25269525 04.00 
22 7601 


252981)279900 
252981 
3 
2529821 


1 62099 Remainder: 


N. B. After you have brought out the Integers 
12, and would have the Root expreſſed as a Vulgar 


Fraction, by the Rule given before, you will find 


it to be 12 33, but the Decimals is the moſt exact. 


And 12,64911 is the Side of a Square, whoſe Area 


18 160 Square Perches, Or one Acre. 


Any Number of Soldiers being propoſed, to order 


' them into a Square Battalia; that is, there ſhall be 
as many in Rank as in File. Rule, Extract the 
Square Root of the given Number of Men, and 
that Root is the Anſwer. 


3 Suppoſe 


BF 


l R * 
1 , 2 
<= —= A = Caries; 2 EXE ow — 2 A * < N . 2 5 
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Soonels a General had an Army of 138384 Men, 
and he would form them into a Square Batralia 3 
how many Men muſt be in Rank and File? 


138384(372=the No. in Rank and File, 
9 


67)483 
469 
742)1484. 

1454 


O 


Any Number of Men bits propoſed to order 
them into a double (triple, or Quadruple, &c.) Bat- 
talia, that is, having twice (or three times, or four 
times, &c.) as many in Rank as in File. 


R Ub E. 


Extract the Square Root of (or + or 4, &c. 
the given Number of Men, and that is the Number 
of Men in File, and double (or triple, or 3 
&c.) that Number, is the Number in Ra 

Let: 8 192 Men be formed into an Oblong Battalia, 
ſo that the Number of Men in Rank may be dou- 
ble the Number of Men in File? And 8192 22 
4096. Then 40960664 =the Number of Men in File 


36 and 64 X 2 = 128 the. No. 
in Rank, 
124496 
496 
0 


Any 


E217) 

Any Number of Men being propoſed to be put 
in Battalia, and a certain Number aſſigned to be put 
in Rank, to find the Number in File; or a certain 
Number aſſigned to be put in F 3 to find the Num- 
ber in Rank. 


! 


As the Number of Men aſſigned to be put in 
Rank, is to the whole Number of Men; fo is Uni- 
ty to the Number in File. And as the Number of 
- Men affigned to be put in File is to the whole Num- 
ber of Men; fo is Unity te the Number in Rank. 


et. 1412 Men be placed in Battalia, ſo that 
there ſhall be 18 in Rank; how many muſt be in 
File? | 


As 18 : 12132 35 n 2 694 to the Number in 
File. 


Any Number of Men being given to be put in 
Battalia, and their Number and Diſtance in Rank 
and File being given to find how much Ground 
they wi M occupy. As 1 is to the Diſtance in Rank; 
ſo is the Number in Rank lefs 1 ro a 4th. And as 
1 is to the Diſtance in File, ſo is the Number in 
File leſs 1 to a 4th. Then the Rectangle or Pro- 
duct of theſe 4ths, gives the Quantity of Ground 
ſought, in the ſame Mraſure as the Diſtance was 
given. 


EXAMPLE. 


Let it be required to place 6068 Men in Battalia, 
ſo that there be $2 in Rank, and 74 in File, and 


they 


IJ 


(233 } 
they all to ſtand in Order, that is, three Feet diſtant 


in Rank, and as much in File; how much Ground 
will ey e Fer 


: 3 3 . | 
As 13 1 . 75 1 : 213 J A0 7 And, 


So many Square. Feet of Ground they will occu- 
PY- 2 


Though theſe two laſt Queſtions do not belong 
to the Square Root, I thought it would not be diſ- 


agreeable to give them a Place here, as they relate 
to Military Affairs. 


Any Number of Men being propoſed, to place 
them in Battalia, ſo that the Number of Men in 
Rank, ſhall be to the Number of Men in File, ac- 
cording to any Proportion aſſigned; or the Number 
in File to the Number in Rank. | 75 


R . E. 


As the Ratio reſpecting the Rank, is to the Ra. 
tio reſpecting the File; ſo is the whole Number oi 


Men to a 4th, whoſe Square Root is the Number 
of Men! in File, &c. 


Let 864 Men be A in Battalia, ſo thi Num- 
ber of Men in Rank may be to the Number in File 
as 3 to 23 how many muſt there be 1 in Rank, and 


© how many in 25 2 


Then as 3: 864 : 576, whole Root 1s 
24 Number in File, 

And as 2: 3: : $64 : 1 296, whoſe Root is 36 
Number in Rank, | 


The 


( 119 ) 


The Area of a Circle being given, to 
find the Diameter. 


R ** E. 


S 355 Is to 452, or as 1 to 1,273239, fo 
A is the Area to the Square of the Diameter. 


What Length of Cord will ſerve to tye to a Cow- 
Tail, the other End fixed to the Ground, to let her 
have Liberty of eating an Acre of Graſs and no more, 


ſuppoſing the Cow and Tail to be one Perch, or 
five Yards and a Halt? 


Say, as 355 : 452 :: 160 being the Area of a 
Circle, whoſe Content is an Acre, to 203,7183. 
whoſe Square Root is 14, 2732, the Diameter lougar, 
whoſe Radius is 7, 1366, from which ſubtract one 
Peach for the Cow and Tail ; reſt 6, 1366 for the 
Length of the Cord fought, | 


The Area of a Circle given to find the Periphery. 


| R G4 2 
Say as 113 : 1420 :: or, as 1 to 12, 36637, fo 


is the Area to the Square of the Periphery.: So if 


the Area of a Circle be 160, the Periphery will be 
found 44.84. EE : 


A certain Number of Men ſpent at a Reckoning 
the Sum of 141. 8s. and every Man paid as many 


Sixpences as there were Men in Company. How 


many Men were there ? 


1 | Rule. 


(6 


N U L E. 


Bring the Money into Sixpences, and extract the 
Root of that Product, which Root will be the Num- 
ber of Men. See the Work. | 

| „ 5 
L428 
20 


288 
2 


76 (24=the Number of Men. 


176 \ 


In the 45th Propoſition of the firſt Book of Eu- 
clid, it is proved that the Square of the Hypothe- 
| muſe, or longeſt Side of a right-angled Triangle, is 
equal to the Sum of the Squa res of the Baſe or Per- 
pendicular; or the other two Sides. 


Let the Baſe of a right angled Triangle be 1 
Feet, and the Perpendicular Height be 48 Feet, 


what Length will the Hypothenuſe, or _ Side 
of the Triangle be ? 


36 K 36 = 1296. And 48 x 48 = 2304. 
Then 1290+2304= 3600, whoſe Square Root 
is 60, the Length of the longeſt Side in Feet ſought. 


The 


(121) 
The Hy pothenuſe, or longeſt Side of a right ang- 


led Triangle be 60 Feet, and the Baſc 48 Feet, 
what is the Perpendicular * ? 


60 x 60= 3600. And 48 * 48 = 2304. Then 


3600 — 2304 2 1296, whoſe * is 30 the Length 
of the Side ſought. 


Let the Hypothenuſe of a right angled Triangle 


be 60 Feet, and the PIPER: Height 36 Feet, 
what is the Baſe Line ? 


60X60= 3600. And 36 x 36=1296. Then 


3600—1296=2304, whoſe Root is 48 Feet, the 
length of the Baſe Line. 


Thoſe three Queſtions mutually prove one ano- 
ther. And this much ſhall . ſuffice for the Square 
Roots and I ſhall proceed to the Cube. 


CCC 
Extraction of the Cube Root. 


HE Cube Root of a Number, is a Number, 
which being multiplied by itſelf twice, pro- 
duceth the given Number. Thus the Cube Root, 


of 125 1s 5 : For 5X5X5==125.; And the Cube 
Root of 512 will be found 8. And ſo of other 
Numbers, as in the following Tavle. 


R The 


{ | 
} 
! 
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* The TABLE 


| Root, | Cube | 
— 


512 
2 f 


Ow ew Ou > GW 0H = 
_— 
d9 
Un 


The Root of any ſingle Cube Number is found 
by Inſpection, as in the Table. Th 


But if it be a compound Cube Number, it muſt 
be pointed thus : make a Point under the Units 
Place, and omitting two, point every third Figure, 
and as many Points as your Number contains, fo 


many Figures will your Root conliſt of. Then pro- 


ceed by the following Direction. 


Take the neareſt Cube Number to your firſt Pe- 
riod to the left Hand, by the Table, whoſe Root 
place in the Quotient, then ſubtract its Cube from 
the Period, and to the Remainder (if any) bring 
down three Figures, or your next Period, which 
call your Dividend, then call the Quotient Figure, 
with a Cypher joined to it, r; and ſquare it, and x 
that Square by 3, and the Product you may call 
your Diviſor. And then proceed as in Diviſion, 
only with this Difference, call your next Quotient 

I Figure 


(9 
Figure e, and x your Diviſor by it, and place it 
under your Dividend, then x your r by 3, and that 
Product x by the Square of that Figure you call'd 
e; laſtly cube the Figure you call'd e, and place thoſe 
two laſt under the Dividend alſo, and add the three 
ſeveral Sums into one, and ſubtract this laſt from 
your Dividend, and to the Remainder bring down 
your next Period, and proceed as before, Exam- 
ples will make it more intelligible than a multi tude 


Cube 68, that is 68X68X68=3 14432. 
Then extract the Cube Root of 314432. Point it 
as directed, and it will ſtand thus 314432 (68 
216 
60==r, then gry that is —— 
6ox60x3=10800 )98432=Divid, 
86400 S zrre 
11520 gres 
51 2 = ce 
984.32 


— 
O 


N. B. That 8 the ſecond Figure in your Quoti- 
ent is called ez and if your Root conſiſt of more 
Figures than two, then the r changes its Name eve- 
ry Period you bring down, as you may may fee in 
the following Example. 


R 2 Example 


(4) 
EXAMPLE ad. 
' b72x672X672=303464448_ 

W hat is the Cube Root of 30 3464448? See the 
Work. 2 | 


303464448 672 
21052) 


3rr=10800)8 7464=the Dividend. by 


75600=3rre 
8820 gree 
34322 


84763 = The Subducend. 


371 13467000 270 1448 The Dividend. 


— 


2093400 = Zrre 
8040=3ree 
$=ece 


2701448 = The Subducend. 


0 
When you bring down your ſecond and laſt Pe- 


riod, the 7 becomes 670, and your e 2, and fo pro- 
cred to change your r every Period you bring down. 


Find 


3 125 ) 


Find the Ge: Root of 3012735809927 See 


the Work. 


n 3 s8995(6748=Roa. 
ad. 1 


— ů —— — 


grr=1 oc 127 3 Dividend. 


| 75600=3rre, here e 
8820=3ree 


343 Seee 


8476 3 =Subducend, 


zrr = 1346700)65 \ogto=aDividead the 2d. 


5386 800= Zrre, here e=4. 
321 60=3ree 
64e cee 


5419024=Subducend. 


3 1 36282800) 109 15 56992=Dividend 3d, 


1090262400= :grrehere e=8 
1294080= gree 
| Z1I2=eee 


7095 5 556992=Subd ucend. 
Reſt-O0% 


In this Example your firſt r was g, your firſt 


=: your ſecond e you's ſecond e=4, and 


you 


—_ — 1 — —— — r 5 * 
—— BG 1 8 . 1 _ * . 1 R > 1 
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your laſt r=6740, and your laſt e 8; and in this 
Manner you muſt go on till your Work is finiſhed, 
and if there had been a Remainder, you muſt add 

three Cyphers to it for a Decimal, &c. 


Extract the Cube Root of 282 ; or find the Side 


of a cubical Veſſel, which ſhall contain a Gallon of 
Ale, being 282 ſolid Inches ? 


— 


282 (6,557 Root. 
; 216 


DR ee n 


grr=10800)66000 Dividend. 


£4000:=3rre 
4500 3ree 
125==eee 


58625=Subducend. 


grr=1 267 500)737 5000=Dividend the ad. 


6337500 S grre 
148750 gree 
125 cee 


6 3 86 375 Subducend. 


3rr 128707 500)98 8625000 Dividend 3d. 


oo 52 500=3rre 
g962850=gree 
343.8 


90191 569 3 Subducend. 


Remainder 8670907 -- "This 


( 127) 

This is carried to three Places of Decimals, and 
the Work is all the ſame as in whole Numbers, on- 
ly making the Comma, to diſtinguiſh the Decimals, 
when you bring down the firſt three Cyphers to the 
Remainder. 


If you have the Cube Root of any Fraction to 
find, reduce it into Decimals of 3, 6, , or 12 Pla- 
- as you deſire your Root to be leſs or more ex- 


| — Pi FO On On OY [ae er reg nn hu 1 = . 


— — 
1 n 


88 
2 „ 

„ Aa | I eee 
— —————— 


What is the Cube Root of 2, the Work to three 
Places of Decimals, will ſtand in the following 
Manner : „ | | 


500000000),793 Root. 


150039 Subducend. 


343 j 
3/r=14700)157000 Dividend. 1 | 
132 300 rre 1 
I7O0IOz=3ree i ö 

729 e L | 

2 {BY 


21872 300) 696 1000 Dividend. 


56 16g900=3rre 
21330 zree 
2 7 e ] 

56382 57 Subducend. 


Remainder 1 322743 4 
N SY 
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Fo prove if your Work be true, Cube the Root, 
and to that Cube add the Remainder, and that Sum 
will be the ſame as the Number given to be extract- 


ed. n 3 21 3. : on | 
1 Proof of the laſt Example. 
©: roifgt't * Woo 
4 21 70 <0 | 628849 1 
„% ²— VR : * 4 Fg 793 5 
5793 5 
5793 1886547 
O = e 0 206; e x: 
= olle 299: i HY Ln 
7127 — 
5551 „ 498677257 — 


1322743 Reſt. 


„628849 Square. = 
| 2500000000 Proof. 


But if the mixt Number or Fraction be commen- 
ſurable to its Root, then extract the Cube Root of 
the Numerator for the Numerator of the Root, and 
the Cube Root of--the Denominator for the De- 
nominator of the Root; ſo the Cube Root of 2 
will be 2, for the Cube Rot of 8 is 2, and of 27 27 
is 33 which, is and S 127 


« 0 


v— *; 
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Queſtions to exerciſe the Cube Root. 


F a Bullet, whoſe Diameter is 4 Inches, weigh g 
Pound, what will a Bullet of the ſame Metal 
weigh, whoſe Diameter is 8 Inches ? : 


R . E. 


Like Solids are in triple Proportion to their homo- 
logous Sides, Diameters, Lines, &c.; it will be as 
the Cube of the Diameter is to its given Weight, ſo 
is the Cube of the other Diameter to the Weight 
ſought. 


ED. elk 
If 64 : 9 :: 512 : 72. For 512 924608 
64=72 1b. ig ys 


If the Diameter of a Globe be 1 Inch, and the 
Solidity thereof be, 3238 of an Inch; what is the 
228 of another Globe, whoſe Diameter is 10 
nches? 


Edi is Rh: | 
It 1: ,5238 :: 1000 : 523,8 Inches, For 
 +5238X1000=523,8000—1=523,8 the Solidity, 


If a Globe of Silver of 1 Inch Diameter, be worth 


14,4 Shillings, what will another Globe of Silver be 
worth, whoſe Diameter is 4 Inches? 


WT * 14.4 7 -a © gen,6 For 14,4X64= 
921,61=921,6 Shillings, that is 461. 1s. 7d. 


5 If 


( 130 ) | 
If a Saker of 3,75 Inches Diameter at the Bare, 
require 41h. of Powder for its Charge; what will a 


Demi-Canon of 6,5 Inches in the Bore, require for 
1s Charge ? 


C 
It 52, 734378: 4 :: 274,626: 20,83. 
For 274,025 X 4 = 1098, 300 = 52,734375 = 
20,83 Ib. the Anſwer. | 


If a Braſs Saker, whoſe Diameter is 11,5 Inches, 
do weigh 1000 IB. what will another Piece of Ordi- 
nance (of ths ſame Metal and Shape) weigh, whoſe 
Diameter is 8,75 Inches? 8 ä 


C. D. DB 3 6&9 Ib. 
If 1520,875 : 1000 :: 669, 921875: 440, 484 


If a Ship, whoſe Burthen is 300 Tun, be 75 Feet 
in.the Keel, what ſhall be the Burthen of another 
Ship (of the the ſame Mold) whoſe Keel is 100 
Feet ? ; we 8 


C. K 1 © K Ton. 
If 421875 : 300 :: 100CO000 : 711,11. 


If a Bullet, whoſe Diameter is 4 Inches, weigh 9 
th. what is the Diameter of another Bullet (of the 
ſame Metal) whoſe Weight is 72 Ib.? Anſwer 8 
Inches. . For, | 


I6. : C.D. <a gy 
If g : 64 :: 72: 5123 whoſe Cube Root is 
8 Inches the Diameter. PRE Ti 


It 


( 131 
If the Diameter of a Globe be 1 Inch, and the 


Solidity ,5238 of an Inch, what 1s the Diameter of 


another Globe, whoſe Solidity is 523,8 Inches! ? 
Anſwer, 10 Inches. For, 


Solid & U die: EV! 


If „3238: 1 :: 623,8: 1000; Whoſe Cube 
Root is 10 Inches. 


If a Globe of Silver of 1 Inch Diameter be worth 
14,4 Shillings, what will be the Diameter of another 
Globe of Silver that is worth 92 1,6 Shillings. An- 
ſwer, 4 Inches. For, 


Ss. $ © 


If 14,4 3 1 : 921,6 : 64 whole Cue 
Root is 4. 


If you would have the Side of a Cube = in Soli- 
dity to any given Solid, as Globe, Cylinder, Priſm, 
Cone, &c the Cube Root of the Solid Content wall 
be the Side. But if you would have the Side dou- 
ble, treble in Quantity, Xx the Solidity by 2, 3, &c. 
if leſs, divide by 2, 4, &c. and the Cube Root of 
the Product or Quotient is the Aniwer. 


Between 2 Numbers given, to, find 2 mean Pro- 
portionals. Rule, X the leſs Extream by the Cube 
| Root of the Quotient of the greater + by the leſs; 
the Product is the leſſer of the 2 mean Proportionals, 


which x Þy the ſaid Cube Root, gives the greater 


Mean ſought. 


>» 


A 2 Find 


wy 2 n 8 


„„ 1 n N 8 * 


n re ea a 


(132 ) 
Find 2 mean Proportionals betwixt 8 and 312. 
Then 512 8 g=64, whoſe Cube Root is 4. And 


8x4 = 32 the leſs Mean. And 32X4=128 the 
greater Mean. 


Proof 8: 32 3: 128 : G12, 


Many more Uſes might be named, which the 
Learner will find by the Examples given, if they 
be underſtood. e 


be End of the Firſt Part. 


A 


LGEBRAIST'Ss COMPANION. 


Explanation of the Signs made Uſe of in this Algebra, 


* 


X 


Signifies Addition, and is termed Plus, or 

more, | | 

Signifies Subtraction, and is called Minus, or 

leſs. b 

Signifies Multiplication. 

Signifies Diviſion, or =4, or . 
| | 7 


G. Signifies Involution. 


9 


Signifies Evolution, or the Root to be extrac- 
ted. | 


-» Seni. Proportion. 


Signifies continued Proportion. 


Signifies Equality, or equal to 


V/[Signifies the Root to be extracted. 


Signifies the Square muſt be compleated. 


 AXIOMS, 


Gadd Sn ie Ee ENT P 


( 134 ) 


IZ M a4: 
F irſt, If to equal Things are added equal Things, 


their Sums are equal. 

Second, If from equal Things, equal Things are 

taken away, their Remainders will be equal. 

Ihird, If equal Things be multiplied by equal 
Things, their Products will be equal. 

Fourth, If equal Things be divided by equal 
Things, cheir Quotients will be equal. 

F ilch, Things equal to one and The ſame Thing, 
are equal to one another, 


gde r r fr rb ts 
ALGEBRA 


S a ſpecious Arithmetic, or an Arithmetic in Let- 
ters; it conſiſts of Addition, Subtraction, Mul- 
tiplication, Diviſion, Involution, and Evolution, &c. 
or it is the Art of abſtract Reaſoniag upon Quantity, 
by general and indefinite Repreſentations, in order 
to reſolve Problems, invent Theorems, and to de- 
monſtrate both. | 


D e. 


Rule iſt. If Quantities are alike, and have the 
ſame Sign before them, to be added together, 
put down the Sum of the Coefficients with the com- 


mon Sign before them, and the Common Letter at- 
ter them. 


EXAMPLES. 


„ 
EXAMPLES. 


Fl 
1] x — 5a 7x 3x+2y 

2 | 2% — 4 3x 2X45) 

i+2| gl gz —9 1w = gx+79 


NM. B. 142 in the Margin, oppoſite the third 
Step, ſhew you, that the firſt and ſecond Steps are 
added together, and the Sum is placed againſt the 
third Step. | Si _ 


Rule 2d. If the Quantities to be added have dif- 


ferent Signs before them, then put down the Diffe- 
rence of the two Coefficients, with the common Let- 


ter after ir, and the Sign of the greater Quantity be- 


- 
* 


fore it. 


E TAM IL E S. 


——— 


8 —3* 35 74 : 16xy+7bc—30 


| — 


+2]3| e e af ou 


To explain why an Affirmative Quantity added to 
a Negative, is made ſo much lefs, as the Negative 
is in Value, let us imagine a Perſon to have 40x 
Pounds; this Quantity repreſents the Value of his 
ready Money, Lands, Plate, Debts, &c. in his Poſ- 
ſeſſion, or owing to him; this 40x would be the real 


Sum the Perſon is worth, if there were no Debts due 
from him to others. But let us ſuppoſe he owes 


17 


1141 48 36 — 1242 2-16 


rr . 4. 12 gy 7 — 
ey - , 


P GETS... rt PE n 
— — - . 
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17x, which, tho' it be ſomething real, is yet of a 
direct contrary Nature to what is due to him, and 
muſt. be expreſſed with a direct contrary Sign, and 
in the Nature of Debts, muſt deſtroy ſo much of 
the Perſon's Eſtate, as the Debt is in Value. Hence, 
if the Debts equal the Eſtate, they deſtroy each 
other, and the Perſon 1s worth nothing. If the 
Debts exceed the Eſtate, the Perſon is then worſe 
than nothing; but if the Eſtate exceeds the Debts, 
it is an Affirmative, and the Perſon's real Worth is 
the Difference. 


Rule 3d. If the Quantities to be added be of dif- 
ferent Kinds, and ſuch as will not incorporate, put 
them down in any Order, one after another, with 
their proper Signs before them ; and this is all the 
Addition they are capable of. The Addition of 
compound Algebraick Quantities, is performed by 
collecting the ſeveral Members of every particular 
Species into as many Sums as there are Species ; 
and then putting down the Surns in any Order, with 
their proper Sign before them. 


EXAMPLES. 


i] x a 7m+12x+44c 
121 y — 44—20 


„ — let. 


1+2 3[x+y a—b a14+12x+4dc+ 44a—20 
1 gxx+4abc—bb+20 
200— 3 24013 


3] 2dd— 2. b. 7 
1424300 abc—bb4+123-+ 4d 


— —— 


Subtraftion 


(137 ) 
Subtraction of Algebra 


S performed by changing the Sign of every parti- 
cular Member of the Quantities to be ſubtracted, 
i. e. making every negative Member affirmative, 
and every affirmative Member negative, and then 
adding it to the other, (or ſuppoſing them changed) 
for ſince it has been already obſerved, the ſubtrac- 
ting any one Quantity from another, is the ſame in 
Effect as adding its contrary; and ſince changing 
the Sign of every Member to be ſubtracted, renders 
that Quantity juſt the contrary to what it was before, 
it is evident, that after this Change it may be added, 
and that the Sum of this Addition will be the true 
Difference. | ; 


KTAMPLEEC: 


[i] «“ —2x 129 ga+12b 
21 x —— * 3 24 ＋7 86 
zie — 9 3 4 


i] 1 + 4x + 7m —81 
2! +108 +10x + 8m —81 


* 


1213] 204 —6 r — 


. Multip'icatin 


(138) 
Multiplication of Algebra. 


| r 
I the Multiplicator and Moltiplicand have Signs 


both alike, that is both affirmative, or both ne- 
ative, the Product will then be affirmative; But 
if one be affirmative and the other negative, then 
the Product will be negative. Multiplication of 
ſimple Algebraick Quantities, is performed, . firſt, 
by muliipiying all the numeral Coefficients together, 
and then putting down after the Product, the Let- 
ters in both Factors, the. Sign of the Product being 
refhx<d to it. The False of compound 
Algebraick Quantities, is performed by multiplying 
every particular Member of the Multiplicator into 
all thoſe of the Multiplicand. and then reducing the 
vhole into the leaſt Compaſs poſſible. 


"EXAMPLES. 


is. „% fr —78 un 
F 23 


— — — — 


ix2 |;l ay 280m —28nry —21mm +36xrm 


1 XX 13 xx Am 
xm 4 + mx +11 


3+4 [5] * m , 


x 


( 139 ) 
01} 4X —$a—2b „ „% 
la] ies 5 


— 


1 „ 


1 33 121 1—1 HEE" : 
1X 2404 . —Laxþ+10aa+4ab. 
1X 5015. 20* 2 5 do 


3+4+516] tert U 5 


4 Ee 805 mene 
D of Algebra : 


S only the Reverſe e of (Multiplication, and all the 
Operations in this Rule may eaſily be perform- 


ed, by conſidering that the Quotient ctrl 7 
the Diviſor gives the Dividend. 


Rule 1ſt. If the Quantities have like Signs, but 
no Coefficients, expunge the Quantities in the Divi- 
dend that are in the Diviſor, and pat the Sign + 
before the Quotient, 


EXAMPLES. 


L * — am- Em — 
12213 +y a+b ,, —a—b_ 


T 2 8 Rule 


( 140 ) 
Rule 2d. If Quantities have Coefficients, divide 
them as in common Arithmetick, and expunge the 
Quantities as before. 


E X AMP IL. EJs. 


1 18ax 49 12m 2 4m 
12 bx —IX 8 — 6m * - 
i213] 3a —5 20—4x 


Rule 3d. If the Diviſor and Dividend be the 
ſame, the Quotient is one. 
EXAMPLES. 
bly gmr 7 an A 41m 
2] xy —gmr 7 an 4mm 


T1 1743 


Rule 4th. If the Quantities in the Diviſor are not 
like them in the Dividend, put them down as you 
do a vulgar Fraction. e FS054 


EXAMPLES. 
Divide xmy by ur; place it thus —= 


Divide 5x+4y by zn Lr; it will ſtand thus 
$x4+47 
5n rr 


If the Learner accuſtom himſelf to aſk theſe three 
Queſtions, it will make Diviſion eaſy, Firſt, what 
Sign x into the Diviſor, will give the Sign prefixed 
to 


( 141 ) 

to the Dividend; ſecondly, what numeral Coeffici- 
ent of the Quotient, X into the numeral Cofficient 
of the Diviſor will make that of the Dividend; and 
thirdly, what Letters X into thoſe: of the Divifor; 
will make thoſe of the Dividend? The Signs, Co- 
efficients, and Letters, which ariſe upon aſking theſe 
Queſtions, will be the true Quotient ſought, as well 
in compound as ſimple Algebraick Quantities, 


"EIA £MPLES [| 


x * Fo | . 
—3a) 124 — 4 . —0xy —2 xX (A 
„ 12% „%% 248} £4 
* 1 | IA = I | 


23+ 3x) 1691997 2xx95 +8 xxx; Sy- -S 
E 1099+2499 , 1 4 [hag 


— — —— „ 


24 2 M 5 
—4xY—3 6xxvy 


— 3 


* —36xxy+81xxxx | | 
—3 OxxY)— 54Xx%Xy | N * 2 


— — 


* SAS xxx 
S ANννον S Lxxxx. 


5 7 * 


—ͤ——— OO Ire 


- » By 


* * w * = .. bs 
4 | 
0 5 


Involution 


7 


1 


— 
89 4 * 
9. * 


1 6. 2 j2} 


or thus 


(142 
WYOLUTION 


8 the Multiplication of like tes, or he 
. of any given Quantity 16 any deſired 


EXAMPLES. 


=” 


xx Xxx XXXX xxxxx 
x * 8 K x 
cb | = —_—— u { . — —— | — — 
xx NXX AXXXX ran 

. * xs * 


/ 


This ace a, or 4, is a Square. And apc 
Ana, or 45, is a Cube. xxxXx=xxxx, or x*, is Bi- 
quadrate of x; or the fourth Power of x, &c. 


x+y This i is called a Binomial Root. 
„„ 


banc 
r 


r — 


— The Square of x+y. 


£49 . 


5 x5 Jef Tg 


5XY | 


xxy +239 D 


103 [8px 30094399 +30: The Cube of 249. 


"iv 
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5 2 i| x—y, This is called a reſidual Root. 
2] x—Y 


OO} ————— m—_—_ 


1XX 3 X— 4 
IXy|4] - 


10-215 ET The Square of x—y. | 
ber” 


aura Ly 
u 


4 — — 


| 5 Sjaxx=—gany+ 30 The cube ef. 


One may involve in this Manner to any Power 
whatever, by the N 2 88 Power hs 
its Root. . 


Et 6 y be involved to the ch b Power. The 
Powers from a Binomil have + before every Term, 
as you ſee by the Involution of x + . 


| papa 4rthwba'be 
2 JN * 


| ** FO * Tg A. — POS £© F Y FR” 1 


1 + 2 E- n- +45} 
now theſe joined, the 7th Pcwer of + ſtands i in 
this Manner, without the Unicæ. 


N. B. The leading Quantity x, decreaſes in Arith- 
metical Proportion; the other Quantity , increaſes 
in the ſame Proportion. 


1 


1 2 * 
e eee 
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To find the Unicæ, Sir Isaac NEWTOx has this 
Method. | 


m0 m—1 „2 M—} . 5 
DET 3 4 * 5 FG 
* &c. 


To explain this Theorem, m is the exponent of 
the Power, that is 23 is 7 in the 7th Power, 6 in the 
6th Power, &c. The Meaning is this, 1x7—0= 
7—1=7, the firſt Unice, Then 7Xx7—1'=6=7 
x6=42, and 42—2=21 the ſecond Unicæ. Then 
21 X7—2=105—=3=25, the third Unica, Then 
 35X7—3=140+4= 33, the fourth Unicæ. Then 
35X7—4=105-—5=21, the fifth Unicæ. Then 
21X7—5=42—6=7, the 6th Unicæ, then 7K 
6=7-—57=1. Now the Unicz being united to the 
above Powers, will ſtand in the following Man- 
er... r 
1 inn, % 

y N 
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EYVOLUTION. 


S Involution 1s a Multiplication, fo Evolution 
A is a Species of Diviſion, If the Power given 
ave no Coefficient prefixed to it, and its Index can 
be divided by the Index of the Root required, 
the Quotient will be the Index of the Root ſought. 
| EXAMPLE. 


(.145') 
E Xx A , L. 2 


1 Fe * Cs 75 + T wy 6 
ME GS Pte a ths mito ber PRE 255 
„ 5 x3 = I ED 2 * * * 1 
2 55 1 7 nd 
RC oO IE TITER * 

14 1 0 ö wo, 3+ + i Cd 5 f 7 
103 5 Nil er Gyad vor 

2 6 LEE: R Mon. ür k 1 
1 vy + 5 x) : %, 2. 14 


N. B. The Figures 1 vv 2, 1 vv 3» 6 Kc. denor the 


Index of the Root to be extracted. TITS 


If the given Power have Coefficients, then you 
muſt extract their Roots, as in Arithmetic. 


E XAML E. 


„„ 
I UV 2 2 gx* ' . DA - 1.4 11992 i 
1 VU 413 3x 6 * 


But if the Root required c cannot be truly extracted 


out of both the Coefficients and Indices of the given 
Power, then it is a Surd, and muſt have the Sign of 
the Root e E to it. 


an "EXAMPLE. 


EY Es 1 * i 


» © 
* 


- * 
* * : 


To diſcover readily the Roots of all compound 
Powers in general, mind that if either the Sum, or 
difference of ſeveral Quantities be involved to any 
Power, there will ariſe ſo many ſingle Powers as 
there are different Quantities. 
| EXAMPLE. 


— 
4 


rn 
2 > 


eee 


— E 2 — — 2 — 4 
. - * 
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EX\A\M PLE. 
*+ y+ * ſquared, it will be as follows: 
* 23 f o+ 219-Fn. 
Here is the x, Y, un; ſo that one n may conclude 
the Root is x+y+n, as the Signs are a conclude 
When you have extracted d the. Root, involve it a- 


gain to ſee whether it amounts to the ſan ame, if not, it 
is a Surd, or not right evolved. 


6; 3 . TIRE — 1 x * © ' 
{1 M ec N 1 2 - » * 1 


OG 5 Is AA NES AHA 
Agebraick Fr aBtioti. vx) 


LL Operationg in Quantity arè performed the 
ſame as in Numbets, ſo that an Igpfe or 
two of every Sort will be ſufficient. 


CATH ark ua eu 


REDUCTION. 4 


O change Fractions into one 838 

Rule, Multiply the Denominators for a new 

Denominator, and every |Numerator into all the 
Denominators but its own, for a new Numerator. 


3 


77 
s © "+ - n * , - n - * 
4 % SS ws * 2 % z- A 20 
- 
FE 8 + i 8 , 
ef 1-1 if 3 11 *} \ Z 
* 41 l 
- | *h W 1 # x 
_ 04 ; 3} © -34438!1 7 34 
; Ci _ Moy 
} 4 2 f 1 C3 
ry * 4 * 4 + . " - * - n 
OMAN TR | 
6 EXAMPLE, 


„ „ ar 55 dae f | ad 1rd nyyd 2aery 
32 ry „ a 4 5rd rd 205 


b 3% bx| To dä Integers into Fradtions. 
5.30 300 Rule, Multiply Integers into the 


1 » 
$85 


and under place the Denominator. Example, "Tow 
duce ac to a an whoſe r is d, 


da E 2 » . *” * * 22 „ 4*2> e 9 7 
* will-be AMIE. oo ny antenne 


' - — — 7 570 4 e * 


T6 reduce any Quantity to the Form of an im- 


proper Fraction, as as *+y,. or *, .draw a: Line of 
Seperation, and under it write 1, then it will 


ſtand thus, =, dB. 3 


1er 
1 f Be og 


To reduce Fractions to its, or chefr leWeſt Term 
Rule, expunge the Quantities that are alike ia both 


Numerator and Dendminatc, and pt down the 


Remainder. 


U 2 ADDH ION. 


b 
| 
| 
| 
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AD. DI Þ1-0-N: 


4 5 ad cb p =”, 7 
777 the Sum is, ad Add * 
* erte . 5 
4+ — the Sum i is — 750 : 


0000000000595599995902505 
of UB 7 R A C TON. 


5 hace 
From Lite wh en e r 2 D 
E 1 2x. | 77 


gabf—2cdx | . 2 
i | 


- = oy — _— „ m—- * — — „ 
© — 2 - s - 
% FA, 4 2 1 © * * ) ; 
* on — # 4 - . 9 4% 4 * * * 44 #; + "FI. + 2 - 
* , 4 


1 


: » 4 315 36 


. MULTIPL Rr bow 


{Ef 


EXAMPLES. 


Senn oe == 128 _ 
7 X Bas gs x+Dx + — — 7 ER 
1 r 35 Ki 
15 5 4 = 
ritux 17 | | | 

2 


DIVISION. 
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517770 N 


ö Nvert your Diviſor, and then X as in Multiplica- 

— 1 tion, and the Product will be the Quotient de- 

9 ſired. TE | | 
EXAM ELF 

i * 5 by . place it thus: 7 * 5 


Divide —＋ — by _ +: Reduce, and In- 
vert, and it will ſtand thus: : 
bd yt (45 


—— Fr the true Quotient. 
ad bc 


% Nadu⁰ L- 


AAS Ang 8 4 Very, WA N 8.2 4 SO SOL NE WA WV. N Pr No 8 N. 2 N. ＋ v2 77, 
WACO EC IL INC IINULOENST IT SITS 


”—_ 
— 1 * 


INFOLUOTION:. 


Nvolve the Numerator into itſelf for a new Nu- 
1 merator, and the Denominator into itſelf for a 
new Denominator. eine 


EXAMPLE. 
. be ny ee 
TY 75% Kc. 


„. 11 EVOLUTION. 


6150 
EVOLUTION 


| Evolve the N umerators and bee. 6 
eee e 


8 
bt v 


= 


N. B. mf; i b 90 Back Reb the Sign 7. wo 
8 * 


N 
2 — . — 
unn 3 


— 
Of S UR DS. 
HEY are ſuch Numbers as can't be exactiy 


expreſſed in Figures, and a are : Called Irrational 
| N umbers. 


ir, 


Their ReduQidns were difficult, but now are al- 
moſt uſeleſs ; and decimal Arithmetic has rendered 
them more capable of exact Expreſſion. 


i I. Addition Wh 


(15t) ) 
Addition and Subtraction. \ 


F they be Homogenal, add or ſubtract the ra- 
I tional Parr, a and to their Sum or Diſßevengs join 


the Surd. 3 
A D: 2 2 I 2 N. 
2 N 1.8 2 
ee EED 
. —— 4 aac 
1 
5 12% FE 
port. ac GX aa cc 
4 R 4 O N "A, 
1 PAY Iq eee 
. eee: . — 
N 5 
i—2]gþ. TY 39 1g | PE 
20. If I the Surds Sika. add or _ 
; tract according ro the Signs. ny 
1 
Ig e 
1 4A aa 
al- e (O 2 | GS Nr 
ed — — — — — a 
; * damen, aa e 5 | Fa ty 
SUBTRACTION. |, 
6 v9 Die E11 
| 2 1 
195 ah Vun, 


—— — tt. > a4 


+0 Mulliplication, 


ö 
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MULTIPLE TOO 


F the 'Surs be Homogenal, cakes” away the Sign 
[| and'ir is done; ſo the V e and Vr 
aa V xx +aa = xx+48. 


* 7 92 . { Fs 
v ba+da D 

Vea Vr 
W Nos ot WH BE 


If rational Quantities be joined to the'Surds, then 
multiply the rational into the rational, and ithe Surd 
e EMT” and join the Products een, | 


9 HOES 8 * 5 
V n 


— — — E — 
15 2 13\2294/ mnx "_— anf Tg e 
Divih on of. Sad 7 Quantities, | 


F the Quantities are pure Surds of- the ſam: 

Kind, and can be divided off, without leaving 
2 Remainder, divide them, and ro their Quotient 
prefix cheir radical Sign. 9 


ꝶ6„.f,.t:E‚̃2; ——_— 1 


EXAMPLES. 


1 1 


* 


1 


d 


ll 
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E 8.4 ME b ©. 


i] xy 4d »ynn+nybb * xxxx—yyyy 
J2] x Vyn V xx—yy 


— — ae 


1 — 2131 Vy v xn+66 V xx+yy 


If Rational Quantities are joined to Surd Quan- 


tities of the ſame Kind, divide the Rational by the 


Rati nal, if it can be done, and to the Quotient join 
the Quotient of the Surd, divided by the Surd, with 
its firſt radical Sign. 


E r ES, 


| [ 34x xyn 202 y era 
2 3av 7 4)V xx 
1 = 2 3 Vun Syn Tae 


DDD eee eee eee 


Involution of Surd Quantities. 


HEN the Surds are not joined to ratio- 

nal Quantities, they are involved to the 
ſain: Height as their Index denotes, by taking a- 
way their radical Sign. 


EXAMPLES; 


1 x vV xx+yy  V *#x—J) 
10-2 [2| x xx+yy xx - 
» When 


( 154 ) 

When Surds are joined to rational Quantities, in- 
volve the rational Quantities to the ſame Height as 
the Index of the Surd denotes ; then multiply the 
involved Quantities into the Surd Quantities, after 
the radical Sign is taken away, as before. | 


E 111111 


| IV S* K NU 
18. 212 R * 3 S xx 2 6xxyy 


Ii: V 
I & 3 2 XXXXX + X xxyy 


* a 
2 7x X * 


| 1 
10 = 
SIISILSSOSIIOK8889 950009008 


EQUATIONS. 


A Lgebra ſolves Problems by Equations. In 
Equations we make uſe of five Proceſſes. 


The firſt brings each Side of the Equation to an 
entire Fraction, | | 


The ſecond, brings Equations into Integers, by 
multiplying alternately the Numerator of each Side 
into the Denominator of the other. 2 


The third, brings by Tranſpoſitien the ſeveral 
Members of the unknown Quantities to the ſame 
Side of the Equation, (viz.) to that Side, which af- 


ter Tranſpoſition, will render them Affirmative. 
The 


(s 
The fourth, tranſpoſes all looſe Quantities from 


the Side of the unknown, to the other Side of the 
Equation. 


The fifth, finds the unknown Quantity, by di- 
viding the whole Equation by its Coefficient, 


E T 
Bam = . 
3 


Ng, {| 2x+36 __ 4x+30 


1 
2x + 36 EE 


3X 5 |41 fox + 180 = 12x + 90 
4 — 10x 5 180 = 2x + 90 
5 — 90 P 90 = 2x 
6 — 2 7 45 = A. 
i] 3x 3 
„ 
** 2] 3x+20 _ 5x+12 
„ 
114 3 4 0 2 
3X6 + 18x ＋ 120 = 20x + 48 
4 — 18x\;| 120 = 2x + 48 


5 —48 60 72= 2x 
6 = 2 || 36=x 


N. B. The three Dots in the Margin ſignify 
Conſequently. 


X 2 EXAMPLE 
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EXAMPLE. 


70x — 400 = 72x — 640 
JO* = 72x — 240 

70x + 240 =72x 

240 = 2x 

120 = x 


N | 
5 — 72 2 

cox — 864 = 7992 — 63x 
12 3X — 864 = 7992 
123x = 8856 

x = 72 


11 x | "x 


— — 


7 ATE 


25 — 24 192— 


3 


4 


5 
6 


Pe 


6 
Pome 22 = 


8 
1152—6x 


8 
8x — 192 = 1152 — 6x 
14* — 192 = 1152 
14* = 1344 

* 00 = 


EXAMPLE, 


| I 


2X 5x—6 ; 
3+864 [4 
4-640 5 


21205 


( 157) 


I K 
12 ͤĩð y 
34õ—4 5&—6 
648x— 864 
5x—0 
040x — 768 = 648K — 864 
640x + 96 = 648x 
96 = 8x 


5 = 8 |6 


4%xX — 48 = 3*X—12 
4** = 3xx + 36 


nx: = 20 

* 

_45 57 

213 Wer - 
114x+171 

45 * ke”. 

180 — 225 = 114K + 171 

180* = 114x + 396 3 

box 3985 „ 

2 


"i 


EXAMPLE. 


6168) 
EXAMPLE. 
aj ear „ 


1 X—3 
2 2 42x = = 
2Xx—Z 13j42xx — 126x = J5xx — 70 
3 * 14/42* — 126 = 35x —70 
4+126 |5142*= 35* + 56 
5—35* 6% = 5 
6 2 7 „ES 

5 — 3 = | 

1X 16 2 n 192 
2 + 128|3;5xx = 320 
3=5 Like wn bg 
4 vu 2 sl =4//64 = 8 


oe ed er oo a eo dw ddd dr 
07 Quadratic Equations, and their 


NY olutions. 


1 are three Forms of Quadratic Equations, 


as follows : 


| xx + 8x = 240. This is the firſt Form, 
2] ** — 8K = 48. The ſecond Form. 
VN. B. 8 is the Coefficient. 


In 


1 


(159 ) 
In either of theſe Forms, this is the practical Rule 
Take half the known Coefficient and ſquare it; and 
add that Square to both Sides of the Equation, and 
then the Forms will ſtand thus: 


xx . % 4 16-= 256 
xx — 8x + 16 = 64 


10 


4 


Now Evolve thoſe Steps, to find the Value of x, 
3 % 2 5 x þ+4=v 256= 16 
4 2 jo * — 42 48 
3314 
6+4 8 


And in this Manner you muſt proceed i in all Que» 


ſtions belonging to either of thole Forms. 


[1] dens xx = 48. This is the third 
Form. 


The Rule for this Form is this. Change all the 


Signs in the firſt Step on both Sides the Equation, 


(that is, what has the Sign + before it, muſt have 
the Sign —, and what — muſt have more) and 
then the Equation will ſtand thus, putting = Square 
of x to the left Hand. 


XX — 16x = — 48 


ichang*d[2 | 
XX — 16x + 64=16 


$CTI 13 
N. B. 64 added to — 48, gives the Sum 16, 


4 * — 82 71684. 
* = 12 


— 


3 vo 2 


478 


Algebraical 


— ———— — — 
* 


N _ . | N 
1 N * 44 
* * 7 0 * 
0 * x % * 
„ I * 
* a 8 ̃ 0 
1% 9 


Agebraical Problems, and Breſftions, 


No. 1. 


HAT Numbers are thoſe whoſe Difference is 
9, and their Sum is 63? 


1] x + 9= the greater Number. 


2] x = the leaſt. 


1+ 2 


3j 2K + 9 = 63 
3—-9 [4] 2x = 54 5 
4 = 2 |5| K 27 the leaſt Number. 
bytheiſt.|6! + ＋ 9 = 36 the greater Number. 


Proof. 36 þ 27 2 63 
36—27= 9 
0D. > 


What two Numbers are thoſe whoſe Difference is 
8, and the Quotient of the greater divided by the 


* is 37 


I] x + 8= the greater. 
2] x = theleſs. 
3 x +8 _ 3 
0 x 
2X x 4 x +8 = 3x 
$— i. 2«38 
5 = 2 |6] x= 4 the I:aſt Number. 
bythe iſt. y) + ＋ 8 = 12 the greater, 


Proof. 12 —=4=8 
I2 4283 


No. 3. 


5 
( 161 ) 
No. 3. 


What N ber is that whoſe third Pai exceeds its 
tourch Part by 9? | 


. 


5 1 v is the Notbet: 
Thea jar 7 5. 
| — = — 3 > 


3 | 3 
„ 5 
* = 108 the Number. 


= 4 
4 — 3* 5 


Proof. 108 3 = 36 
108 ＋ 4 = 27 


5 And 36 — — - 27 ='9 

. 1 

What Nuthber i is that 3 third Par added is 
its fourth Parr, the Number will be 3 5 


: |1| x is the Number. 
Then 3 35 


4X4 4 ry 420 
| > 1H) 73 = 420 


5 2 7 70 The Number: 


Prodf. bo 3 2 20 
0 bo 415 
And 20 4 13 2 35 


$ No. 


: * 
rein. — 


n F 
— — > 


— — —ʃm 


— 4. 
4 oy 


2 —— — 
9 


9 8 8 * 1 - 
ee — 
— 4 — — —_ 
net nn — ̃ ˙7———— 2 
8 I x 
n 


— 


FR: 
qt 
10 
| 8 
Y "ok 
* 10 
1 tt 
© 
2 
* ＋ 
$5 
IH 
| 
1 
+4 
> * 
WT 
i 
148 
p 
m1 
al, 
18 
T3 
1 
"1 
"i 
* i 
15 
» BY 
1 
LEH 
33 
ZE 
Wo | 
1 
1 
* * 
1 
# 
# ; 
1 
4 
4 k 
FE 
£FL 
2 
4 . 
4 
5 7 "= 
11 
ES 
xy 
1 
= 
\&! 127 
p + y 
15 
1 „* 
WW... 
1 
'F 
. 1 
1 
1 & 
> = 
== 
= 
* 
T 
1 | 
4 5 + 
- «bt 
1 M75 4 
= 
* 
93 * 1 
Th 
. * 
. — 
1 
122 ED 
- 208 
4 
4 
K. 
WH; - 
2K 
* i 
' \ 
* 
78 
N 
11 15 
* 
Jo 
1 4 
* 
EE, 
1 
«02 
_ = 
=_ 
20 
1 
4 W 
7 
: ge 
\ KW 
14 1 
[1 
** 
j 
} 
; 
4 1 
F 
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No. 5. 
What Number is that whoſe third Part — 4, is 
equal to its fourth Part + 3? 


* x is the Number. | 
WW | | 
ume”. 


«<—12==+9 


| 3X4 i] 4x —48 = rob 36 1 
4 + 48 [5] 4* = 3x +84 | 
5 — 3x |6| x = 84 


| 

| 

| 

| 

| 

: 

| 5 


2X3 3 


C Proof. 84 = 3 = 28 
| | 84 —4 = 21 
And 28 — 4 = 24 
N And 21 + 3 = 24 


| 

f | TY No. 6. 

: What two Numbers are thoſe whoſe Difference is 
| 5, and the Difference of their Squares is 95? 

| | [1] « + 5 is the greateſt Number. 

| h [2] „ is the leſs Number. 

l 


3] *#x+10x+25 the Square of the greater, 
2 & 2 4] * the Square of the leſs. 
3— 4 5 IOx + 25 = 95 
5 — 25 10x = 70 
6 — 10 |7] x = 7 the leſs 
by the 1ſt. 8 x + 5 = 12 the greater, 


| And 12 X 12 = 144 
And & 7= 49 


Then 144 — 49 = 95 © 
No. 


[ 
| 
Proof. 5 
| 


1 


. 


3 — 8 al x = 12 
by the iſt.3 3x = 36 the greater Number. 
by the 24.16! 2x = 24 the leaſt Number. 
5 Proof. As 3: 2 :: 36: 24 
For 2 x 362 72 
And 3 x 24 = 72 


n - 
— POL IL 4 72 
— — 
— ———— 
SIA. 
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No. 7. 
What two Numbers are thoſe whoſe Sum. i is Eo. 
and the greater is to the leſs, as 3 to 2. 
i| 3x is the greater. 
2] 2 is the leſs. 
1+2 [3] 5 


_—  — — 


—.ñͤ— — CS - 
2 ry TIE 2 ; 


No. 8. 


What two Numbers are thoſe whoſe Sum is 56, 
and the greater is to the leſs, as 6 to 27 
1] 6x = the greater. | 
12] 2x = the leſs. 
r+2 Ia $- =: 
3=8 4 27 
by the iſt. 5 6x = 42 the greater. 
by the2d.[6| 2 = 14 the leſs. 


No. 


— 
NNE 
; 


i | - ' 
B 
A 
1 
# 
* 
t 
0 
5 
1 
1 
+M 5 
Tl 
* 1 
14 
1 


— 
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No. 9, 


What two Numbers are thoſe whaſe Differerce | is 
$42 and the greater is to the leſs, as 4 to 1 ? 


| 4x = the greater Number. 

2] x = the leis Number, 

1—2 3039 84 8 

3 3 14j*= 28 the leaſt. | 
by therſt [5] 4 = 113 the greater. 


Proof, As 4 112: 28 
þ 2 . 
And 4X 28 e 


No 10. 


There is a Wall whoſe Length is double its 
Height, and its Height quintuple its Breadth, and 


it contains 1.350 Cubic beep, I demand che Length, 
Breadth, and Height of the he Wall * 1 


II the Breadth, | 
2 5* = —= the Height. 

3] 10x = the L. 
IX2X3 40 Son = 1359 
4 + 50 |5| xxx = 27 
gwu3 623 the Breadth. 
by the2d.[7! 5x := 15 the Height. 
by the 3d. elo = 30 the Length. 


Proof. 3 * 15 45 
| And 45X 30=1350 


No. 


53 0 


6165 


No. II. 


We read, that formerly between the Mountain 
ax, and the Town Halix, there was a Trench 

dug, whoſe Length was thirty Times its Breadth, 
and the Breadth triple its Deptt, and its whole Capa- 
city is 138 240 Cubick Feet; 1 W its particular 
Dimenſions ? 


— 


[1] x = the Depth. 

2 7 = the Breadth. 

3] 9ox = the Length. 
1X2X3 4 270x* = 138249 
4=270 x* = $12 


5 | 
4 vv 3 |6| x = 8 Feet the Depth. 

by the2d.|7] 3x = 24 Feet the Breadth. 
by the 34.18] 90 = 720 Feet the Length. 


- Progf. d & 24 192 _ -; 
And 192 x 720 = 138240 


No. 13. 


The Temple of Aſculapius was built in Form ot 

a rectangled Triangle, one of whoſe Sides was 12 
* and the Sum of the other two was 36 Paces; 
demand each Side ſeperately? 


( 166 ) 


Let s = 36, and let #n = 12 
| x]x = the Hypothenuſe of the Triangle, 
| 2þ — x = the unknown Side, 
1 3}! = the known Side. 
1,S 2 | 4x 
28 2 50% — 25x + xx 
302 6111 
Then TIXX = SS — 25x ＋ xx + mn by the 47 of 
the firſt of Euclid. | 
7 + 25x| 8x ＋ 255 = 55 + ＋ un 
8 — xx | 9]25iX = $55 + mm 
g9= 25 [oſx = . 1 = 20 the Hypothenuſe. | 
bythe2d.|11]s— x = . 20 16 the unknown 


Side. 


Proof, 36x 36=1296=5s, and 12X12=144=77. 


And 1296+144=1440=55+mn ; this di- 
vided by 72 225, gives 20 in the Quoti- 
ent the Hypothenuſe. 

And 20X20=400, the Square of the Hypo- 
thenuſe, 12x 12144, and * 


Tae 


No. 
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No. 13. 

I am a brazen Lyon, my two Eyes, my Mouth, 
and the Sole of my right Foot, are ſo many ſeveral 
Pipes, they fill a Ciſtern, the right Eye fills it in 
two Days, the left in three, and the Sole of my 
Foot in 4, but my Mouth can fill it in 6 Hours; 
tell me in what Time they can fill the Ciſtern when 
they all run together? 


q x = the required Time, 

dhe Quantity carried into the Ciſtern 
by the Mouth. 

3 3 the Quantity carried by the right Eye. 


| 


4 12 the Quantity carried by the left Eye. 


|= the Quantiry carried by the Sole of 
the rig ht Foot. 

Then by Inſpection we get the following Equa- 

gag. | I | 

6l19#-,-, x 


6x96[|7 


7 X 72 1368 4 96 6972 
91464 = 6912 


9— e 2 4, 7 = the Time required. 


No. 


No. 14. 
What Nurnber 5 18 that whoſe - T9 > Ty and : 5 ex- 
Ceed ieſelf . 


i] x = the Number. Then we have this 
2] Equation. 


= x+1 

2 * 12 3018 12x + 12 | 
3—12x 03 =12 | 

4+3 (sl = 4. The Number fought. 


— 


No. 15. 1 


Three Perſons A; B, C, make a Contribution. 
which in the whole Lolita to 76 Pounds, of which 
A contributes a certain Sum, B as much as A, and 
ten Pounds over, and C as much as 4 and B toge- 
ther; I demand their ſeveral Contributions? 


Ii] x = A's Contribution. 3 

2] x + 10 = B's Contribution. . 
1+2 |3] 2x+ 10 = C's Contribution. 
1+2+314) 4x + 20= 76 

4 — 20 ff 4* = 56 


— 


5 
5 4 6] x=14=s Contribution, 


Proof. A's Contribution. 14 
B*S=14 +10= 24 
C's Contribution 36 
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No. 16. 


One hath ſix Sons, and every one is 4 Yen ol- 
der than his next younger Brother, and the oldeſt is 


three times as old as the youngeſt. I demand their 
ſeveral Ages e 


[1] x = the Age of the a 
2] * + 4 the Age of the next. 
3] * + 8 the Age of the next. 
41 * + 12 = the Age of the next. 
5] * + 16 — the Age of the next. 
6] * + 20 = the Age of the oldeſt. 
Then [7l 3 r + 20 
712 8 2x 220 
. 8 —2 9 x 6. 
| 
: No. 17. 
It is required to divide the Number 84 into two 
Parts, that three times one Part, may be equal to 
4 times the other ? 
i 4x = the greater. 
21 9x = the leſs. 
142 13} 7" = 34 
- {44 = 12 
bythe iſt. 5 4x = 48 the greater. 
bythe2d. 6| 3x = 36 the leſs, 
lo, 


Z No, 


(-179:)} 


No. 18. 


It is ; required to divide the Number 60 into two 
Parts, that + of the one may equal 2 of the other? 


k 8x = the greater Number, 
7 7x= the leſs. 

I+2 [3] 15x= 60 

3 16743 #X4: . 

by the iſt. 3 8x 32 the greater. 
by thead. of 7* = 28 the leſs. 


No. | 1 9. 


One has a Leaſe for 33 Vears, and being aſked 
how much of the Time was expired, anſwered, that 
3 of the Time paſt, was equal to + of the Time to 
come. I demand the Time paſt and to come ? 


Ji 6 = the Time paſt. 
12 5x = the Time to come. 
I +2 }2| 11x= 33 
3 — 11 iA x= 3 
by the 1ſt.|;] 6x = 18 Time paſt. 
by the 2d.|g| 5x = 15 Years to come. 


(192 


No. 20. 


It is required to divide the Number 48 into two 
Parts, that one Part may be three times as much a- 


bove 20, 


I + 2 
3 — 40 
4 — 2 
by the iſt. 


* 


as the other wants of 20 


J 20 + 3x = the greater Part. 
20—x = the leſs Part. 

3140 + 2x = 48 

4] 2x = 8 

He ITY 

620 + 3x = 32 the greater Part, 


by the 2d. 


Two Perſons, A and Bengage at Play ; A has 72 


Guineas, 


certain Number of Guineas won and loſt between 
them, A goes away with three times as many as B. 


I demand the Number won and loſt? 


7120 — x 16 the leſs Part. 


No. 21 


and B 52 before they begin, and after a 


1] x = the Guineas won and loſt, 


2] 52 — x B's laſt Stock. 
3] 72 + x = Ms laſt Stock. 
441724 . this is B's laſt Stock 


5 72 + 4 = 156 


17] x = 21 the Number of Guineas won and - 


loſt. 


2 2 No. 


(123%) 


No. 22. 


T'wo Perſons, A and B, ſpeaking of their 3 
ſay s A to B, give me five of your Crowns, and I 
ſhall then have as much as you. Says B to A, give 
me five of your Crowns, and then 1 ſhall have three 
times as many as you. How many had each? 


| 1] x = As Crowns, 


21x + 5= A's when he had received five 
"4 08.3. 


3] x + 5 = B's when he had given A 5. 
44% x + 10 = B's Crowns at firſt. 

5] x — 5 = A's Crowns when he had 
6 


given 
| 61 x + 15 = 3's Crowns when he had re- 
” ceived 5 of A. 
Then Tx +15 23K — 13 
rise 


8 — x | gl 2x = 30 | 
9 = 2 |10|x = 15 the Crowns A had. 
by thegthls II + 10 = 25 the Crowns B had. 


No. 23. 


One meeting a Company of Beggars, gives each 
four Pence, and had ſixteen Pence left; but if he 
had given to each ſix Pence, he would have wanted 
twelve Pence. I demand the Number of Beggars ? 


[1] x = the Number of Beggars. 
Then 2 4x + 16 = 6x — 12 

2 + 12 |3| 4x + 28 = 6x 

3 — 4x 4 2x = 28 

4 2 J5I*= 14 the Number of „ 


No. 
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No. 24. 


One had three Debtors whoſe particular Sums he 
had forgot, but he finds from his Accompts, that 
A's and B's together, amounted to 38 Pounds, B's 
and C's to 52 Pounds, and C's and A's to 42 
I demand the Particulars ? 


Pounds. 


Then 

And 

1 +3 

: — 4 
— 2 

by 45 2d. 


| 
2 
3 
4 
5 
6 
7 


by the 3d. 


8 


| x = M's. | 
38 — x = B's. 
14 + x = C's, 


2x + 14 = 42 = £7 and CS2 
2x4 = 20 | 

x = 14 = A's Debt. 

38 — x = 24 = B's Debt. 


14+x=28=C's Debt. 


No. 25. 


Find a Number which being multiplied by 12 and 
48 added to the Product, as much may be produ- 
ced as if the ſame Number was multiplied by 18 ? 


3 


Then 
2 — 12X 
3 6 


IHE Number ſought. 
2 


I2x + 48 = 18x 
6x=48 © | 
x = 8 the Number ſought. 


No. 
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No. 26. 


A Man goes with a certain Sum of Money to a 
Tavern, where he borrows as much as he had then 
about him, and 'out of the whole ſpends eight Shil- 
lings; and thus he goes on to four Taverns ſucceſ- 
fively, borrowing as much Money as he brought 
thither,and out of the whole ſpending eightShillings, 
till he has nothing left, What Money had he at 
firſt ? 


1| x = his Money at firſt. 

2| 2x = Money at firſt Tavern. 

3j 2x — 8 = his Money left. 

4] 4x — 16 = Money at ſecond Tavern. 
5 4x — 24 = his Money left. 

| 6] 8x — 48 = Money at third Tavern, 
7] 8x — 56 = his Money left. 


8] 16x — 112 = Money at fourth Tavern. 
Then ! of 16x —120=0 
g + 120 [10| 16* = 120 


10 — 1611 1 N = 465 75. 64. his firſt Suin. 


No. 27. 


A Pack of Cards being laid into any Number of 
Heaps, ſo that the Spots on the under Card of each, 
added to the Number of Cards laid thereon, may 
make 12, by giving the Number oſ Heaps, and the 
Number of Cards left, to find all the Spots on the 
bottom Cards? 


A 


(175) 
i] 6 = the Number of Heaps. 
2] 19 =r the Number of Cards left. 
3| 52 = m the whole Pack, 5 
x = the Number of Spots . 


It is evident, that the Number of Spots on the 


bottom Card in each Heap, being added to the 


Number of Cards will make thirteen; there- 
fore the Number of Spots and Cards together, 
in all the Heaps will be 133, from whence ſubtract- 

ing the Number of Spots, there will remain the 
Number of Cards only, So here ariſes this "_ 
tion. 


|} 13 - * =. 
[6] SEN + 7 =45 the No. of Spots. 


No. 28. 
A General diſpoſes his Men. in a ſquare 3 


and found he had 300 Men over; but when he 


thought of enlarging the Side of his Square by one 
Man, he found he ſhould want 349 Men for that 
Purpoſe. I demand the Number of Men in the 
Army ? 


[t] x = the Side of the Square. 

2| xx + 300 = the Army. 

: 3] x + 1 the Number of Men deſigned 
4 


for the Side of the Square. 
3 8. 2 xXx ＋ 2K +1 | EO 
Then |5] xx + 2x + 1 Ls” 5 | 


5 

0] xx + 2X + 1 = 649 + xx 
6 — xx 7 2x + 1 = 649 

8 

9 


2x = 648 
| * = 324 Men in the Side ofthe Square. 
No. 


[ 
;: 
| 
ö 
i 
| 


( 176 ) 
No. 29. 


It is required to divide 20 Shillings into 20 Pie- 
ces, conſiſting only of Sixpences and half Crowns? 


|| x = the half Crowns. 
Then |2| 20 — x = the Sixpences. 
- —_ -]z} 5x = the Number of Sixpences, into 
5 which the half Crowns may be reduced. 
2 + 3 [|4| 4 20 = the Number of — 
i in the whole. 
4 — 20 ] 4» = 20 
5 4 (6 x = 5 the Half Crowns. 
by the 2d. 7 20 — x = 15 the * 


No. 30. 


Divide 24 Shillings into 24 Pieces, conſiſting on- 
ly of Nine-pences and Thirteen-pence Halfpenny' $? 


[1] 

| 2 
Then J3 
. 

3+4 15 
5 + 9x 6 
6 — 57617 
8 


* = the Ninepences. 

24—x=theThirteen-penceHalfpenny's. 

18; = the Halfpence the Nine: pences 

may be reduced to. 

648 — 27x the Halfpence theThirteen- 
pence Halfpenny's may be reduced to. 

648 — gx = 576 the Halfpence in 24 
Shillings, 

648 = 576 + 9x 

72 = 9 


x = 8 the Nine-pences. 


bythe2d.19j 24 — * = I6 the Thirteen-pence Halt- 


penny's. 


No. 
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No. 3r. PE 
What two Numbers are thoſe, that the greater 
is three times the leſs, and the Sum of their Squares 
is five times the Sum of their N urabers e 


[i] 3x = the greater. 
2] x = the leſs, 
1＋ 2 43 4x = their Sum. 
16. 2 4 q 


2%, HCA 
4+5 9 10xx = the Sum of their Squares, 
Then 7 IOXNN-== 204 > | 
7 — lo 9 2 the leſs Number. 

ythe iſt. 9] 3x ö the greater Number, 


3 


No. 32. 

A Gentleman hires a Servant for a Year, of twelve 
Months, and gives him for his Wages ſix Pounds 
and a Lavery - Coat of a certain Value; but at the 
End of ſeven Months the Servant obtains Leave to 
go away, and receives for his Wages fifty Shillings 
and the Livery Coat, which was his juſt Due. I 


demand the Value' of had Coat? 5 
11 x =the Value of the Coat. 
Then 21 x + 120 = the Yeat*s Wages, 
And | 8 
Y en * + 50 
3X 12 |al 7x + 840 =112x + GO 
4 — 600 5 7x + 240 = 12x 
5 — 7x 6 58 = 24.0 BP | 
5 7 fu ad killings; the Valve of the 


A 2 | No. 


= 
| 
| 
| 


— — i rr ——— — 
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No. 33. i 
Two Perſons, A and B travel together, A with 


100 J. B with 48 J. and they meet with a Company 


of Robbers, who take twice as much from A as from 
B, and lelft A three times as much as they left B. 
I demand what they took from each? 


x = Money wken from B. 

2x = the Money taken from A. 

48 — x = the Money they left B. 
100 — 2x = the Money they left A. 
100 — 2x = 144 — 3 

100 4 x = 144 

x 44 the Pounds taken from B. 

| 2x = 88 the Pounds taken from A. 


—ü—U—Uü—3“ r 


Þ wo Þ 


5 + 3x 
6— 100 


bythe 2d. 


5 


——5— 


- 


Na. 8 1 
Divide the Number go into 4 ſuch Parts, that 2 


being added to the firſt, ſubtracted from the ſecond, 


multiplied by the third, and ring EW fourth, 
_ make chem all equal. . 


| x = the Number ſought. - 
x — 2 = the firſt. 
E * + 2 = dhe . 


— the third. 
5 "Ie = ws wank 
2+3+4T5 6 4x + — — 2 90 


6X 2 7 „ „% Þ4 | 
7-9 ||. * = 20 the Number ſought:,” 


Proof, 


f. 


bythe 2d. 7 
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Proof. 


[i] x—2=18 which with two added g 20 
2] x4+2=22 when two is ſubtracted =20 


3— = 10 when multiplied by 2 = 20 


2 
4| 2x = 40 divided by 2 = 20 


go 


No. 35. 


Suppoſe a Fiſh's Head was five Foot long, and 
his Tail was as long as his Head and half his Body, 
and his Body was as long as his Head and Tail. I 
demand the particular Dimenſions of it ? 


{1] x = his Body. 


; — + 5 = his Tail. 
1. 5 = his Head. 


2 + 3 


3 
4 
4X2 |5|]x + 20 = 2x 
5 — x [6] 20 = x the Body. 


s IO & 
— +10= 


— + 5 = 15 the Tail, 


No. 36. 


The Spartans hired three famous Painters, Arce/i- 
laus, Euphranio, and Onafia, to adorn with Pictures 
the Leſche Crotanorum; they agreed to give Arce/i- 
laus farty Shillings a Day, Euphranio was to have 
fifty, and Onaſia ſixty per Day, and the Work was 
finiſhed in 120 Days; and when they was paid for 


A472. | their 


| 
| 
ö 
0 
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their Work, according to Agreement, they all three 
received equal Sums, I demand how many Days 
each Man worked according to this Proportion ? 


1 
4 


4 X 20 
5 = 74 | 


bythe 2d. 
bythe 1 8 


| x = Onafias's Time. 


6 : i 
T * Euphranio's Time, 
6x 


7 * Arceſilaus's Time. 
20 


* = 32 10 the W Onafias worked. 
38 — . 2 1 work*d 


i BR 
? 
1285 — 4, 2 th Time Arcefilaus worked, 


No. 37. 


AMan and hisWife found by repeated Experience, 


that a Barrel of Beer which laſted them both twelve 
Days, would laſt him in her Abſence twenty Days. 


] demand how long it would laſt her i in his parent 


I | 
2 
Then {[3 


x = the Time i it will laſt her, 

20 _ the Time it will laſt him. 
12:8 5:22 

8x = 240 


ug BY i 


x = 30 the Days it laſts her in 75 Ab. 


ſence. 


| ( 181 ) 


No. 38. 


A Vintner has two Sorts of Wines, which equal- 
ly mixed, will be worth fifteen Pence a Quart, but 
if he mix them in the Proportion of 2 to 3, that is, 
after the Rate of two Quarts of his beſt to three of 
his worſt, the Mixture will then be worth but four- 
teen Pence the Quart. I demand the Price of each? 


[1]x=the Price of a Quart of the beſt, | 
2 30-1 g the Price of a Quart of the worſt. 
1x2 |3|2x=uthe Price of 2 Quarts of the beſt. 
2 X 3 14]90—3x=thePrice of 3Quarts of the'worſt 
3+4 (so- = 70 Pence, the Price of 5 Quarts 
when mixed. 
5 * 460% = 70 + x 8 

6 — 70 7 x = 20 Pence, the Price of a Quart of 


the beſt. 
by the 24.18] 30—x=10 Pence, the Price of a Quart 
” of the worſt, 
No. 39. 


There are two Places, A and B, 154 Miles di- 
ſtant from each other, from which two Perſons ſet 
out at the ſame Time, with a Deſign to meet one 
another, one travelling at the Rate of three Miles 
every two Hours, and the other at the Rate of five 
Miles every four Hours. I want to know how long 
and how far each travelled before they meet? 


. 


—æʒẽ—kͤ—F— u — — 2 — 
wo 


4d” 


[1] x = the No. of Hours each travelled. 
1 5 = the Miles the firſt tavclied. 
| 2 the Miles the ſecond travelled. 
£74: == ig. 
4X4 |5|11x= 616 
5 = 11 j6lx = 56 the Hours each travelled. 


No. 40. 


One ſets out from a certain Place, and travels) 
Miles in five Hours; and eight Hours after another 
ſets out from the ſame Place, and travels the ſame 
Road at the rate of five Miles in three Hours, I 
demand how long and how far the firſt rravelled be. 
fore the ſecond overtook him! = 


ile = the Hours the firſt travelled. 
2 — 8= the Hours the ſecond travelled, 
| 31 = the Miles the firſt travelled. 
5 —*ᷓ— TIS the Miles the ſecond travelled. 
Then | g15x—40 __ 7x 
| 8 
5X3 | 6x—40= = 
6 X5 7125X — 200 = 21x. 
7 + 200} 8125x = 21x + 200 
8 — 21x] 9]4X = 200 
9 = 4 lobe = go the Hours the firſt travelled, 


by 


E 


2 


* 
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bythe 29.|1 1 —b= =42 the Hours the ſecond travelled | 


bythe 9.11217 jo Miles the frſt travelled, 
bythe 4th 1 3 2 40 
3 


=70 Miles the ſecond cravelled. 


=o 


— 


"RIA 5 | 


Certain Noblemen made a Progreſs for Ae Plea- 
ſure, every one of which carried the ſame Number 
of Pounds. The Number of-Noblemen was equal 
to the Number of Servants each carried with him; 
the Number of Pounds each Nobleman carried was 
double the Number of Servants they all had amongft 
them, and the Sum of all this Money was 3456 U. 
I demand the Number of Noblemen, Servants, and 
Pounds each carried? ; 
tl = the Number of Noblemen. © 
2|xx = the Number of Servants. 0810 
55112 3 = the No. of Pounds each cartied.. 
3 Xx 4j2XXX = 3456 
4 ＋ 2 — ln 0c 0 == *1-] 

x = 12 the N umber of Noblemen. 


Th 


5w3 6 
bythe 2d. A = 144 the Number of Servants. 
bythe 3d. 8 bd = = 288 the Pounds each Nobleman 
carried. | 
No. 42. ? 


There are two 8 which are to each Ster 


as 3 to 2, and the Sum of their 9 ts 43 75, Ruere, 
the two Numbers : ? 


| 


©. ]i[3x = the greater Number, 
1202 the leſs N umber. 
16. 3 3/7 | 5 
2 & 3 14} 8xxx 
314 |5[35xxx = 4375 
5 = 35 (GEN R = 125 
6 vv 3 71 s 
by the 1ſt. 8 3* = 15 the greater Number. 
by the 29.19}2x = 10 the leſs Number. 
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No. 43. 


A Clock has two Hands turning upon the ſame 
Center, one turns round in 12 Hours, the other in 
16 Hours. I demand the Synedical Period of theſe 
two Hands, that is, how many Revolutions each 


| Hand makes before the ſwifter Hand retakes the 


flower ? 


N. B..After the two Hands ſet out from the ſame 
Place, the ſwifter Hand muſt make one Revolution 
more than the flower, before wy een — 
again. 

n | 1] = the No, of Hours in this Synod 
Cle 00 cal Period. 


ans 4 the Number of Revolutions the 
15 1 ſwifter Hand makes. 


_ the Number of Revolutions the 
ſlower Hand makes. 


5 * 16 | 6[16x — 12x = 192 
T 


5 6 
$4 | 8|x = 48 the Hours in this Synodical 
= Period. 
by the 2d. 9] x = 4 the Number of Revolutions of 
12 the ſwifter Hand, 


by the 3d. 10. = 3 the. Revolutions of the ſlower 
1 16 Hand, 


No. 44- 
4 Pere being aſked what O'Clock it was, an- 
ſwered, what was then paſſed from Noon, was equal 


to + of what was TY * Midnight. 1 de- 
mand the Hour? | 


hs 


«a * 


ij: = the Time from Noon. 

212 —x= the Time remaining to Mid- 
night. 

3 36— __ 


_ —_— — 


of the Time remaining, 
Then + 4 FY 36—2x | 


775 «air. 

5+ 3 [68x = 36 | 

6 = 8 yr = 4 & = Hours from Noon. 

by the 20.18112—x= 7; = Hours to Midnight. 


No. 45. 


The Epicurean Greeks accounted their Thrium :; a- 
mongſt their moſt delicious Dainties. It was a Kind 
of Cake, or Wafer, of a determinate Weight, 2 + of 
it was of the fineſt Wheat Flower; 3 ' of it was of 
Eggs, together with an Ounce and half of Lard, 


and the ſame of Honey ; to theſe they added 
a Hemina of Milk, which contained 9 Ounces 
eſe Things mixed in this Proportion, was baked 


Bb upon 


, , = E 
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upan a Fig-Leaf. I demand the Wei ght of* th 
whole Cake, and the Weight. of each bar! ? 8 


8 i" x = the Weight of the whole Take, | 
D ads} £71 the Weight of the Flower. 
1 


3 5 = the Eggs. 
4% 3 = the Weight of Lard and Honey. 
519 = Ar. 2 7 92 of the e 


_ 12 [| ob 5 
7 — 6x" 8 144 = 6x 


8 26 [9] * = 24 Ounces, the Wel Sht of the 


— If. Q3 Sie whole Cille, 93 
A Captain nw. to maintain a Paſs with a certain 


Number of Men, of 416 Foot of Ground, placed 


his Men in a right Line, at equal Diſtances one from 
another, the Vacancies being ſufficient to receive no 
more than two Men a-piece ; but finding by this 
Means he could defend but 2 50 Feet of Ground, he 
enlarged his Line, by opening his Vacancies twice 
as much as before, by which Means he found him- 
ſelf juſt able to make good the Paſs above. mention d. 


1 demand the Number of his Men! ? 


Ii x = - the Number of Men. 
F | Tz} x — 1 = the Number of Vacancies; 
2X2 [3] 2x — 2 = the Number of Men fuffi- 
FF to fill the Vacancies. 


14 3 


1 


Then 


3 * 2 
146 


Then 


5 and 8 


* 
mon 2 
\ 


| 


1 


IOX 3ä—2 
11 +1000 


12—1248x|13] 
114 


13 ＋ 2 


11 
12 
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4] 3x—2= the Men ſufficient to fill the 


whole Line. 


14, 298 S the Quantity ofGround e each 


32—2 
Man ſtood upen. 
4x —4= the Men required 
the ſecond Vacancies. 
5* — 4 = the Men ſufficient t to fill 
the whole Line. 


—— the Quantity of Ground each 
Man ſtood on, 


416 250 

gums 32 

1 1250x1000 | 
3*—2 | | 

1248 — 832 = : I2 go — 1090 

1248x + 168 = 1250x 

2x = 168 


to fill up 


416 
5x—4 


x = 84 the Number of Men required 


No. 47. 


One buys a certain Number of Eggs, * of which 
he bought at two a Penny, and the other + at three 
a Penny; all which he afterwards ſold at 5 for two- 
pence, and contrary to his Expectation, Joſt twelve 


Pence, I demand the Nambet he bought ; —— 
\3 x = the Namber of Eggs bought. 
N — = the Number at two a Penny. 
5 = the Number at three a Penny. 
7. — the Price of the former. 


Bb2 8 5 


4 
4 


(61788) 


5 $f = the Price of the latte: e 
5 P = what he ſold them for. 
„ NEE = = what he gives for the whole, 
Then „ 
* 5 Yew + 60 = © : 


9X 12 fte 2 + 720% 25x 


10 — 24x|11]x = 720 the Number of Eggs bought, 


No. 48. 

One begun the World with a certain Sum of Mo- 
ney, which he improved ſo well by Trade, that at 
the End of the firſt Year he had doubled his firſt 
Stock, excepting 100 Pounds expended for the Uſe 


of his Family; the ſame he continues every Year, 


doubling his laſtYear's Stock, excepting 100 Pounds 


per Ann, as before, and at the End of 3 Years he 


found himſelf three times as rich as before he begun 
Trade. 1 demand his firſt Stock? 

{1} x = his firſt Stock. 

2 2x — 100 —'his Stock at the End of 
| the firſt Year. 

13j4x —-300= his Stock at the End of the 
| ſecond Year. 


4 8% — 700 = his Stock at the End of 
N the third Year. 


Then 5] 8x — 700 = 3x 


5 + 700 6 8x = 3x + 700 


6 — 3x |7] 5x = 700 


75 JSI S 140 Pounds his firſt Stock- 


No. 
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No. 49. 


One draws a certain Quantity of Wine out of a 
Full Veſſel, which held-81 Gallons, and then filling 
It up with Water, takes a ſecond Draught of as 
much Wine and Water together, as befores of Wine; 
and fo he goes on taking an equal Quantity at every 
Draught, and ſtill recruiting the Veſſel with Water, 
whereby it happened that after the fourth Draught 
thus made, there remained but 16 Gallons of Wine 
in the Veſſel, all the reſt being Water. I demand 
how much he took out at a Draught? 


MN. B. As the whole Quantity of mixed Liquor 

before Drawing, is to the pure Wine before Drawing, 
ſo is the Quantity of mixed Liquor after Drawing to 
the * of . Wine after Drawing. 


[1] x = the Quantity of Wine in the Caſk 
| after firſt Draught. 
2 125 Wine after ſecond Draught. 


3 XXX 


"16767 = Wine after third Draught. 
if Ren Wine after fourth Draught. 
=16 


Then 5]_- Xxxx 
5X5 7 * xxxx = 8503056 


531441 
uv 2 71 xx = 2916 
7 Wu 2 8| x = 54 = the Wine i in Caſk after firſt 
| | Draught, | 


No. 


| (190) 
bl No. . 50. 
| complained that the Muſes had taken away 

his Arrows, Clio ſaith he hath taken 3 5 Euterpe © TT» 

Thalia 4, Erato v, Melpomene e, Terpſichore , 


Polybymnia 30, Urania 105, and Calliope, the moſt 
ſoighrful of them all, would have 360; ſo that now 


I have but 5 left. How many had he at firſt? | 


ul 60x = the Number of his Arrows, 


Then -: }j2|60x box _ 
| 1 ET. 8 . 


2X7. 36 Gon + e. — + 3500 = 175# 5 


3 & 8 4 480 + 5 +28000 = 1400x 

. 15] 1400x = gyoox ＋ 2800@ 

£—9oox |6| 500x = 28000 
6 = 500 |7|#=56 

by the 1ſt. j8] 60x = 3360 the No. of his Arrows, 


| . 52. 
Two Men ſpeaking of their Pounds, ſays A to B, 
my Pounds are in Proportion tq yours as 3 to 2: 
Yes, ſays B, and the Sum of our Pounds, is in 


Proportion to the Sum of the Squares of our Pounds 
as 1 to 13. How many Pounds had each ? 


1] 3x = A's Pounds, 
2| 2x = Bs Pounds. 

10 2 3 9xx= the Square of 4's; 
4 


2 & 2 4xx = the Square of B's. 
3 + 4 |5| 13xx = the Sum of their Squares. 
| 6| 5x = the Sum of their Pounds. 


ot” 
0 


J Then 
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Then | 7] 5*: 13xx :: 1: 13 
oj 8] 1gzs = 65 | | 

8 132 | g|*=5 | 

by the iſt;]10] 3x = 15 = K. bnd ee 

by the 2d. 1 2* = 10 = B's Found!!! 


No. 32. 


A General - who had fought a Battle, upon re 
viewing his Army, whoſe Foot was thrice the Num- 
ber of his Horſe, finds that before the Battle £- 

120 of his Foot had deſerted, and of his Horte 2, 

+ 120, beſides + of his whole Army was ſent 1 into 
Gariſons, (reckoning the Sick and Wounded) and 
2 of his Army remained, the reſt being either flain 
or taken Priſoners ; now if you add 3000 to the 
Slain, the Sum will be equal to half the Foot he had 


at the Beginning. What Number of Men were in 
the Army? ey | 


Ii 60x = Foot. 

2] 20x = Horſe. ; $ 

1+2 |3 89x = the whole Army. 
14} 5x — 120 the Number of Foot that 

| deſerted, 

5] * + 120 the Number of Horſe that 

deſerted, 

6| 20x = the Men in Gariſon. 

3 7] 30x the Number that fenmined,.. 

4+5+6+7]|8] 56+ 

38 [9] 24x + g000=30x 


9— 2. 
10 — 6 
by the iſt. 
by the 2d. 


12 + 13 
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[10] 6x = 3000 

ti} += $00... | 

12] 60x= 20000 = the No. of his Foot: 
1.3] 20%=10000=the No. of his Horſe. 
114] 80x—=40000=the whole Army. 


No. 53: 


One bought three Books, whoſe Prices were in 


Proportion 


as 12, 5, and 13 now if the Price of the 


gelt b be doubled, of the ſecond trebled, and of the 
third quadrupled, the Sum of theſe Products will as 
much exceed fifty Shillings, as the Sum of the Prices 
of the greateſt and middle is below ns aal 


lings. * what did each coſt? 
| (| 12x S the Price of the greateſt, 
2| 5x = the Price of the Middle. 
|= the Price of the leaſt. 
1X 2 Gl 24x 
2 X 3. | 5| 15 
3x4 | 6] 4* 
4+5+0 7 43* 
i+2 4] | 177 
Then 1 9 43.— 802 Gai 7* 
94＋ 80 11e n. IE 
10+ 17x [I 75 
11 60 nh: x =1x Shillings=1s. 35 the ePrice of 
Hs the leaſt. | 
by the 2d. 131 3K b 4 Shillings⸗ 64. 3. the Price of 
1 the ſecond. - 
by the 1ſt. 14 12x = 15 Shillings the Price of the 


f greateſt. 


No, 
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No. 54: 
F ind 2 Number, which if added to itſelf, and the 


Sum multiplied by the ſame, and the ſame Number 


ſtill ſubtracted from the Product; and laſtly, the 
Remainder divided by the ſame, that i it may produce 
132 | 


| x = the Number ſought. 
I + x 2] 2x 
2 X * 3 2Xx 
3—x 14} = 
I 35 Z2X&Xx— 
4 ; x 5 = =13 
8 N * 6 2XX—=x=1 3x 
6 + x 7 2xX=14* 
7 2* 8 | x=7 the Number ſought. 
No. 55. 


Divide 36 into two ſuch Parts that if 12 be added 
to the firſt, and 6 to the ſecond, the former may be 
double the Sum of the latter ? 


[ 


11 x = the greater. 

Then 2 36 — * the leſs. 
1＋ 12 | 2| x + 12 

2 +6 4142 — x 

Then St MT. 
6X2 6] x + 12 = 84 — 2x 
6 ＋ 24 | 7] 3x +12 = 84 

3 7 8 * = 
: | g| x = 24 the greater. 
by Mad: 10 36 — * = 12 the leſs. 


Cc No. 
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No. 56. 


Divide 36 into two ſuch Parts, that if the leſs be 
multiplied by 12, and the greater made more by 6, 
the Multiplication will be twice the Addition? 


Then 
I X 12 
2+6 
3 — 2 
3 
6 = 7 
by the 2d. 


I 
2 
3 
4 
5 
6 
7 
8 


* = the leaſt Part. 
36 * = the greater Part, 
12x 
42 — x 
6x = 42— * 
7* = 42 | 


x = 6 the leaſt Part. 
36 — * = 30 the greater Part, 


No. 57 


Find the Side of a Cube whoſe Superfices is to the 
Solidity, as 6 to 11? 


x = the Side of the Cube. 
6xx = the Superfices, 

xxx = the Solidity, n 

6: 11 :: GY: xxx 

Oxxx = 606xx 


6x = 66 


JI mn ko Db - 


x = 11 the Side of the Cube. 


No. 58. 


There is an Army to which if you add £, 2, and 
2 of itſelf, and take away 5000, the Men remaining 
will be 100000, What is the Number of the 


Army ? 


* 
4 


(6195) 
12x = the Army. 
6x = + the Army. 
8x = +5 of the Army. 
g = 4 of the Army. 
355 | 
35% = 105000 
x = 3000 * 
12x = 36000 the No, of the Army. Ss 


—— — 


A= 


1+2+3+4 
Then 
6 = 35 
by the 11t, 


— 


No. 59. 


Find the Side of a Square whoſe Area is to the 
Sum of the Sides, as 45 to 12 ? 


[i] x = the Side of the Square. 
Then 2| 4x = the Sum of the Sides. 
And 3] xx = the Area. 
he Then 41 45 2: 12 :: ax! 4x 
: 5\ 12xx == 180x 
6] x = 15 the Side of the Square. 


5 = 12x 


No. 60. 


A Perſon being aſked how old he was, anſwered, 
if I quadruple 3 of my Years, and add + of them 
+ 50 to the Product, the Sum will be ſo much a- 
bove 100, as the Number of my Years is now be- 
low 100. What was his Age ? 


[1] 6x = his Age, 

0 Then 2] 16x = 5 of his Age quadrupled. 

9 And 3] 3* + 50 4 his Age and 50 

he 213 4192 ＋ 50 | 
4 — 100 [5] 19% — 50 = 100 — 6x 


I Se 64 


37% |6 
6 + 50 7 
8 
by the ift. 


One being 
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2 5X — 50 = 100 
25x = 150 


6 x = 36 his Age. 


No. 61. 
aſked what Hour of the Day it was, 


anſwered, the Day at this Time 1s 16 Hours long, 
now if + the Hours paſt, be added to 4 of the Re- 
mainder, you will have the Hour deſired, reckon- 
ing from Sun- riſing. What was the Hour? 


[14 x = the Hours paſt. 
Then 2] 16 — x= the Hours remaining; 
And 31K»  32—2x 
— X 

2 3 | 

1 e 
4 N 3 F 3x ＋ 64 — 4x= 6x 

5 + 4x 6! 10x = 3x +64 
6 — gx [7] 7x = 64 
7 — 7 |8{ x =9 + the Time paſt. 
by the 2d. lg} 16 — x = 65 the Time remaining. 


No. 62. 


Divide the Number 50 into two Parts, ſo that the 
greater Pait being divided by 7, and the leſs multi- 
plied by 3, the Sum of this Product, and the former 
Quotient may make the ſame Number propoſed, 
which was 50. Quere the Numbers? 


. 


7% the greater Part. 
50 — 7 = the leſs Part. 


Then 
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= 


Then x + 150 — 21K = 50 

3 + 21x [4] 2z1* + 5O =* + 150 

4 — 50 f 21K = x + 100 

5 —x 6 20x = 100 

6 = 20 {7|*#=5 

by the 11t.|8| 7x = 35 the greater Part. 


by the 24.19] 50 — 7x = 15 the leſs Part. 


No. 63. 


If a Man gains 30 Crowns a Week, how much 
muſt he ſpend a Week to have 500 Crowns to- 
gether, with the Expence of four Weeks remain- 
ing at the Year's End? 


1] x = his weekly Expence. 
2] 52x = his yearly Expence. 
Then | 56* + 500 = 1560 


3 — 500 4] 56x = 1060 
4 = 56 1|5| x= 18 N. 


ca > + 


No. 64. 


A Labourer, after 40 Weeks in which he had 
been at Work, lays up 28 Crowns, leſs the Pay 
of three Weeks, and finds he had expended 36 
Crowns more the Pay of 11 Weeks. What Pay 
did he receive per Week ? 


[1] x = his weekly Pay. 
2] 40* = his whole Wages. 
Then 3] 28—3x+36+11x=40x 
3 + 3* [41 28+36+11*#=43x 
4 — 11x 51 64=32x | 
5 = 32 |6| x=2 Crowns his weekly Wages. 


No. 
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No. 65. 


A Son aſked his Father how old he was, his Fa- 
ther anſwered, if you take 5 from my Years, and 
divide the Remainder by 8, the Quotient will be 3 
of your Age; but if you add 2 to your Age, and 
multiply the whole by 3, and then ſubtract 7 from 
the Product, you will have the Number of the 
Tears of my Age. Quere, the Age of each? 


Then 
TT. 


5 — 8 


y the iſt. 
by the 3d. 


1] 8x+;=the Father's Age, 

2 K of the Son's Age, 

3| 3x=the Son's Age. 

41 g9x—Il=8x+5 

5 gx=8x+06 

6] x=6 | . 

7 5 4885 3 Years the Age of the Fa- 
ther. 


8] 3*=18 the Son's Age, 


No. 66. 


Find two Numbers, the Product whereof is 240, 
and triple of the greater divided by the leſs is ; ? 


1X 2 
15 
4 wv 2 

by the 1ſt. 


by the 2d. 


| 


f gx the greater. 
2J 3x=the leſs. 

3 I 5XX==240 

4; Xx=16 


5 X==4 


6. 5x=20 the greater Number, 


71 3X=12 the leſs Number. 


No. 
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No. 67. 


Find two Numbers, to the Sum if you add 6 the 
whole ſhall be double the greater ; and if you ſub- 
tract 2 from their Difference, the Remainder will be 
half the leaſt ? 


III 2x== the Sum 


Then 2| x 3= the greater Number. 

1—2 3 x—3= the leaft. | 

Then JI 4= the Difference leſs 2=half the leaſt. 
And 8= the leaſt Number. | 


5 
5 and 4 6| 14= the greater Number, 


No. 68, 


Two Men have a Mind to purchaſe a Houſe va. 
lued at 12001. ſays A to B, if you give me + of 
your Pounds I can pay for the Houſe alone ; but, 
ſays B to A, if you give me & of your Pounds, I can 
pay for it. How many Pounds had each? | 


1 4* Ass Pounds, 

2] 3x=B's Pounds, 

Then 3] 6X=1200 

3 — 6 {14| #=200 

by the 1ſt.|5| 4z=800 Pounds As Money. 
by the 29.16] 3x =600 Pounds 's Money. 


No. 69. 

Divide 100 twice into two Parts, ſo that the ma- 
jor Part of the firſt Diviſion may be three Times the 
minor Part of the ſecond Diviſion; and the major 
Part of the ſecond, may be double the minor Part 
of the firſt ? 


1 


( 200 ) 
| 3x= major Part of the firſt Diviſion, 


1 | 
2] 100—3x=minor Part of the firſt. 


3] 100—a=major Part of the ſecond Di- 
viſion. 


4| minor Part of the ſecond Diviſion. 
Then | 5| 100—a=200—6x 
5 + 6x | 61 100+ 5x=200 
6 — 100} 7]5*=100 
7 —5 | 8| x=20 the minor Part of the ſecond Di- 


viſion, | 
by thegd.] 9 1e —x=80 the major Part of the ſe- 
cond Diviſion. | 
by the2d.|10] 100—3x=40 minor Part of the firſt 
Diviſion. 


bythe iſt. 11] 3x=60 mayor Part of the firſt Diviſion, 


| No. 70. 
Find three Numbers, ſo that the firſt and £ the 


Remainder, the ſecond and 4 the Remainder, and 
the third and + the Remainder, may always make 
34? Let x, y, and z, be the Numbers. 


3 

4| 2x + y + 2268 
5 3y + * + Z=102 
6] 42z +x + 3 = 136 
/ 
8 
9 


PET 

42 + 4x + 12y = 408 

—6 | g|3x+119 = 272 
6 


(201 0 

71 0 ＋ A = 

10 * 3 [11] 3* + 102 = Gy 
9 — 11 [t2] 11y—102=272 —by 
1271 0 &c.f 13 17) = 374 5 
13 = 17 14 7 = 22 the ſecond Number. 

bytheroth.[1 5} * = 10 the firſt Number. 
by the 4th. 1 42 26 the third Number. 


. 75. 


Three Merchants, from three ſeveral Fairs, meet 
together at an Inn, where 'they recken up their 
Gains, and find them amount to 7 80 J. moreover, 
if you add the Gain of the firſt and ſecond, and ſuh- 
tract the Gain of the third from the Sum, you will 
have the Gain of the firſt + 82 l.; but if you add 
the Gain of the ſecond and third, and from the Sum 
ſubtract the Gain of the firſt, there remains the Gain 
ol the third, —43 l. What was the Gain of each? 


1] + = third Man's Gain. 
Then 2 698—2x=the firſt Man's Gain. 
| 3þ 780=their whole Gain, 
1+2 4698 — = the, Sum of the firſt and 
5 third Man's Gain. 
3—4 | 51 82+x— the ſecond Man's Gain. 
14 5 | 6] 2x+82= the Gaia of ſecond and 
| +..: ©. - 
6 — 2 | 7] 4x—blo=x—43 


— | 5] 3573 
8-3 | 9| x=191 Pounds the third: Man' s Gain. 


by the 2d. 10 698 — 2 16 Pounds the Gain of 
the firſt Man. | 
by the gth. 110 82+x= =27 3 Pounds the ſecondMan': 8 
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No. 72: 
A Hare being 50 of her own Leaps before a Dog, 
makes 4 Leaps to the Dogs three; but two Leaps 
of the Dogs are as much as three Leaps of the Hare's. 


How many Leaps muſt the Dog take to catch the 
Hare? 3 | 


[1] 4x+50=all the Hare leaps, 
' [2] 3x=all the Dogs leaps. 

Dogs: Hares : : Dogs. 
Then 3 2 3 * 32895 


4 

4X2 I: gx=8x+100 

5 — 8x \6| x=100 

by the 2d. 7| 3#=300= all the Dogs leaps. 

by the 1.18] 4x+50=450= all the Hare leaps. 


— No. 73. 

In three Bags is a certain Quantity of Pounds 
Sterling. The Sum in the firſt and ſecond Bag is 
twenty Pounds; the Sum of the Pounds in the ſe- 
cond and third Bag is forty-eight Pounds; and the 
Sum of the Pounds in the firſt and third Bag is 44 
Pounds; what Number of Pounds is in each Bag? 
Let x, y, and 2 be the Bags. | 


1 x+y=20 
2 


yÞ+z=48 
: : 3 x+2Z==44 
2 —3 141J—x=4 
1—4 50 2X=16 


rr 


4 * iſt, 


5 2 
1 — 6 
3 
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6 x=8 
17] y=12 
8] 2236 


No. 74. 


: There are three Numbers ia Geometrical Propor- 
tion, and ſuch, if the Difference between the Sum 
of the Extreams and the Mean be multiplied by the 
Sum of the Extreams, the Product will be 1120; but 
if the ſaid Differences be multiplied by the Sum of 
all three Proportionals, the Product will be 1456. 
W hat are the Numbers ? 


2 +3 


5 XX 
6 + xxx 
7 ==. 
g — 1456 
9 % 


by the 2d. 


by the ad. 


* the Difference between the Ex- 
treams and Mean. 


N the Sum of the Extreams. 


1120 
„„ = the Mean. 


—x=theSum of theProportionals 


— 2 1436 


2240 — XXX = 1456 

 2240* = 1456x + xxx 

xx + 1456 = 2240 

Xx = 784 

#28 the Difference betwixt the 


Exireams and Mean. 
1120 


— = 40 the Sum of Extreams, 


1120 


PT” — * = 12 2 the Mean. 


D 2: No, 
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| M0: 38. 4 | 
At Thebes, in the Street that was called Pretides, 
ſtood the Temple of Euclia, 76 Foot high, oppoſite 
to which ſtood the Temple of Boedromins- Apollo, 
which was 57 Foot high, and the Diſtance betwixt 
them was 114 Foot. Between theſe two Temples 
was placed the Statue of a Lyon cut in Marble, 
equi-diſtant from the Top of each Temple, which 
was ſaid to be dedicated to Hercules, when he had 
defeated Erchimus, King of the Orcaomenians, I 
want the Diſtance the Lyon ſtood from the Baſe of 

each Temple ? 2 21 


| /y © | 
8 
| g——x 0 
— | 1 = $ — 
i] x = the leaſt Diſtance. 
2| mm + x*x = yy per Figure, 
[alan +55 — 25x + xx D y per Figure, 
2 and 3 lyulmm = un I is 2%/%ꝛ «© 
4 + 25x |5| nm + 258 = un + 55. | 
5 —mm 6 25% = +55 — 0m _ 5 
b 2% . == N the left 
|| * Diſtance. 
And |8] 144—=68 r the greateſt. 


No. 


( 205) 
No. 76. 


The Temple of the three Graces at Abens ſtood 

ppon. a rectangled Area, whoſe Length exceeded its 
Breadth by three Paces, and the Diſtance from one 
Angle to that which was diametrically oppoſite to it, 
exceeded the Length alſo by three Paces. I de- 
mand its LES e and diametrical Di- 
Mt 


| [ irn + 60 + „r + 125 + 36 pe 
. „ ige... 
r = 2 & — bx 27 1 | 
200 3 ** — Ox ＋ 9 = 36 
360 2 4A — 3 2 6 d 
443 j5]* = 9 = Breadth, 
And E Length. 
: = xs + 6 = 15 diametrical Diſtance. 


No, 


( 206 ) 
No. 77. 


Buparthmos was a Promontory of Pelgponneſus, run- 
ning into the Sea, not far from the Iſland Fricana, 
oppoſite. to the Gulph of Scylla; on this Promonto- 
ry ſtood a Temple forty Paces long, divided into 
two unequal Areas; the greater was dedicated to 
Ceres, the leſs to her Daughter Proſerpine ; the By 
pacity of Ceres's was 192 ſquare Paces, Proſerpi 


was twice as long as it was broad. What was the | 
Breadth of this Temple ? 


1] x = the Breadth of the Temple. 
21 2x = the Length of Proſerpine's, 

Then 3] 40 — 2x = Length of Ceres's. 

3Xx 4| 40x — 2x*# = 192 

4 = 2 gl 20x — xx = 96 

Then 6] *X — 20® = —96 

65 Cu — 20 ＋ 100 = 4 

102 |8$|x—10=2 which will be contrary 
| | to the Suppoſition but, it will be 


g{x—=10 — 2288 


No. 78. 


jr the City of Megara, in the Way trough - 
piter's Wood to the Caſtle Caria, were to be 
two little fquare Temples, dedicated t Neel 
Bacchus and Apoſtropbia- Venus; their | Pavements 
were laid with Stone a Foot ſquare, but the Side of 
Venus's Temple exceeded that of - Baccbys's by 12 
Foot, and both the Pavements taken together, con- 


tained 2120 Stones, I demand the Length of each 
ſeperately ? 


No. 


ll ts 4 on SR, 
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1] x = the Side of Bacchus's Tem 
| 2] x+12=the Side of Venus's Tele. 
102 3] xx=the Area of Bacchus's Temple. 
6 4 xx4+24x-+144= the Area of 2 
4 Temple, 
344 5 2&4 ＋ 24 ＋ 14422120 
— 2 | 6| xx+12x+72=1060 
— 72 | 7| xx+12x=988 
708 8 5 1024 
8 vu 2 | 9| x+6= | 
g—6 |10 ae = Side of Bacchus 8 Tha 
| Ple 
by the 2d. 11 x +12=38 = the Side of Venus's 
| = Tags: s 
No. 79. 


There are 480 Men to be placed in an n Oblong, 
whoſe Length and Breadth together make 52. How 
many is each ö 


Then 


And 
3 6d 2 
4X4 
- its 


7 w2 


3+8 


9 = 2 


wy 


\O co% An > w O 


10 


the No. of Men in n 
y the No. of Men in Breadth. 
K 49252 
22480 
* , 2X) +Jy==2 704 
40 281920 
xx - 20 H= 78 
x—y=28 © 
2x==80 
* 40 


3— 10 |i1|y=12 


No. 


22 
3 


(288 ) 
| No. 80. 


| 


T 8 diſtribute each of them 1 200Crowns 


among 


certain Number of Soldiers; one has 40 


Soldiers more than the other, and its found that 
thoſe of the leſſer Number received five Crowns a 
Man more than thoſe ef the greater Number. How 


many Soldiers had each Captain 2h ; 
"Ti =the leſſer Number. 
I 2} x+40=the greater Number. 
Then. f 22=Each Man's Share in the leſs 
Number. - 
And 4 > = Each l Man's Share in the 
| | greater Number. 
75. a £200 © ] ]ĩðꝭi7“ 
IE 
5Xx+40 cao 155 1 s 
6Xx | 5| 1200x+5xx+200x=1200x+43000 
7— 1200 8| 5xx+200x=48000, _ | 
85 | gf xx+40x=9600 _ 
9 (C ſio xx+40x+400=10090 
I0vw 2 [III X+20!=100 
11 — 20 12 * = go the leſſer Number of Men. 
by the 2d. [13] x+40=120 the greater Number, of 


Men, 


No. 


WS 


Noe. 81. a 


T Parties of Soldiers have each of 4 an e- 
qual Number of Crowns to be diſttibuted amongſt 
them z in one Party there were four Men more than 
in the other, the Money being divided, each. Man 
In the leſs Party had eight Ctowns more than thoſe 
of the greater, and the Number of Crowns to be 
diſtributed contained 172 more than the Number of 
Men in both Parties together. How many Men are 
in each Party, and what was the Number of Crowns? 


1 


85 4 &Y 135 * = the Number of Nen in the leſs 


Par 


= OG 1 et the Number, in the greater 
14243 * 5 the Number in boch Par- 


& At, #1 


. 27 1 77 PEP 2x = = = the Number of Crowns. 
ni 0 4 — — the Share of one Man in 
„ de greater Party. 
And 6 1 the Share of one Man in 
3 1:1 the leſs 7 
e - aka Bie 17 E= 
527 Sa +8 
Fe — . — ieder, 
228 * 22 8 | 
8 * 9 176 + 2xx + 8xx + 32x = 176x +- 
„  2xx+8x+704 
„. 10} 8xx ＋ 24 = 704 


10 +81 xx ＋ 38 = 88 
; E e It 


| | £210 ) 
11 Chl] + 3x+ 2,25 = 90,25 
12 v0 2 |L13] x + 1,5 =4/ 90,25 = 9,5 
13 — 1, 28 the Number of Men 1 in the leſs 


by the 20.15 x 4144 ro 12. the Number of Men in 
1 the greater Party. 5 
by theth.[16] 176 + 2 = 192 the Number of 
Capi each n had. 


wn 


1 


No, 82. WL died i 5: 
There is a certain Square whoſe Side is 110 Inches, 

now it is required to find the Dimenſiqns of a rec- 

tangled Parallelogram, whoſe” Perimeter ſhall be 

greater by four Inches, and whoſe Area ſhall be leſs 

by four ſquare — than that of FR above-men- 
tioned Square. ? EY 


—— —0 _ 


TM 12096 = = the Area of te arallelo- 
: * . - gram-- . 
440 = the Perimiter of the ©" 


= 1] 1 Area of the uare. 
3 
14 444 = the Perimeter of the Parallelo- 


Then | 5 222 =+ the Perimeter. 
| 6] x = the Length of the * 
7222 — x= the Breadth. 
7 * 6 8222 — xx 12096 the Area. 
9 XxX — 222X =— 12096 


9 CO {io xx — 222* + 12321 = 225 
10 2 11 2 111815 

Then 12 x 126 the Length of the Parallelo- 
gram. 


by the 5th.[13] 222 — * = the Breadth, 


f 


No, 


, 


(2110) 7 
No. 83. i 


Find 4 Nümber, to the Quadruple of which, if 
ou add 91, the whole ſhall be to the Square. of the 
umber ought © as 3 to 4? 


| Then 


4 — 16K 


"XY 
60 
Nr 
3+2 


| 
# 


— 


1] x = the Number. 


4x + 9 -— 
4* + gl :x* 3; 3: 4 


2 
3 
-<| 3x*'= 16x ＋ 364 
5 
6 


_ we $4 || 
pa ö a 
1 2 304 04.1246; 
E220 7 
799 3 
3 * = 7 * 14 the Number. 
No. 84. 


Two Merchants have a Parcel of Silk, the firſt 
40 Ells, the ſecond 90; the firſt ſells for a Crown 


iy of an Ell more than the ſecond. When the Sale 


was over, they had taken between them 42 Crowns. 
How many Ells did each of them {ell og a Crown? 


11 120 = tlie thirds of an Ell the firſt 
* - had, 


2 270 2 = the thirds of an El the ſe- 


cond had, 


21's 5 + 1= the thirds of an Elll the firſt 
ſells for a Crown. 


Alx = the thirds of an Ell the ſecond 


ſells for a Crown, | 


E e 2 Then 


42= ＋ = per Queſtion 


S XX ＋＋ 1 41 e De 
6K 7 42xx+421=1208+270x4-$79 
<a 42xx-þ42x=23908--270 
8 — 390 9 42xx=—348*#==270 £ 
9+ 42 - [10], 190 aw 40 
Err — J | 
10 C 11 * 2 2 , 30270 — [ICE 
Ws -- 1704 © FOE 
| Ez T7 


+ 13 3 the thirds ok Ell 
the ſecond ſells. 1 


by the 3d. 1141 ＋ 1 10, the chirds of an Ell the 
e . 


eh e % e 1x, 
e e a Piete of Linen, and by ſelling it 
again, he gains 12 Shillings, — , of what — 
it for 5 and finds by this Means that he had gained 
as much for 100 Shillings as the Linen coſt him. 
What Price was the Linen bought and fold at? 


| x3] 10x S the Shillings it colt, 


Then 2 1200 - loo 
T | 10K I2 —-X 22 100: 2 . 
e 10x 


per Queſtion. 


1200—T10Ox 
b K 102 = ———— 
KD 5 you" 


RN 
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3 X 10x , LOOX#'= I 20Q-—1003, . - : 
4 + 1004 5 oO + eee 02 — 
5 = 100 E #x ＋ 1 2 1 8 Wo. 
6Ca | xx ＋ + 325 = 12,23 

TGW2 13 * + 25 = 12,25 = = 375 


8 — 5,5 Ar 23 c 0. 


by the 1ſt. 4 | 10x = 30 Shilkogs it coſt. 
. Ng 


2 rr 2 


No. 86. 


3 SS $4 


—— 


much Money as the other; but A, who had the beſt 
Eggs, ſays to B, had I carried as many Eggs as 
you, I thould have had eighteen Pence for them; 
B replies, it I had brought as many Eggs as you, I 


ſhoul'i have had bur eight Pence for them, How 


many Eggs had exc?” 
-— +146 the 83 A carried. 
5 BE th. Too — * = the Number B carried, 
Then | Ws: 8722 . — > 
— 7 | 5 . 
4 14 100 — 2: 18 :: 3 
| 100— & 
2 1 5 18x 1 800—8x : 
| | 1000s „* 
Lake — = 800 — 84 


6 
100—4 | 
; 7\ Id = 80000-— 1600x 4 8x 
8 10xx = 80000 — 1600 K 
: g| xx = 8000 — 160x , 
9+ 160g j10| x* + 160x 8000 ; 
10C 0 [1 * ＋ 160x + 6409 = 14400 
1 11 vv 


101 +9 =39 le be old for | 


— — - p_— + * — — a PO 
— ̃ Ry — = — 

. _— 2 — 

2 — a. 

de 22 = < . 

4 * 2 — — 

r 
„* „ „ 3: et NT RY 


* 
> — 
— . — — 
— w HATTIE 
ps 
bi - 


— . wm  ___ 
* : Fo 


— 
r r 

— — —— — ˙ ne OT 
— — *% - = 1 

1 5 — La IR - o = 


— 
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11 50 2 F ME + 
12 — 8013 * = 40 = A's Eggs. . 
by the 2d. 14 r Fo Eggs 
- No. 87. = '$ 
A General is to place 969 Men, ſo chat bers 
may be 40 more in Depth than in Front. How 
many muſt there be in each? 
or « = the Men in Front. 3 
— 2 x + 40 = the Men in Depth. 
2 x Iſt, [3] xx 40 = 969 
4 


3 Ct ＋＋ 40 f 400 = 1369 
| 4 0 2 Io. + 20 87 
4 206] x = 17 the 4 In Front, 
by the 2d. 71 x TIN 57 = the Men in Depth. 


No. 88. 


A Merchant bought a certain 8 of Yards 
for 70 Shillings, and found that if there had been 

4 Yards more, every Yard would have ſtood him 
* two Shillings leſs than it did. I demand the 
Number of Yards 1 


i| x = the Number of Yards he bought 
2] x + 4 =the Number had he had four 
| .. Yards more. 


3 — the Price of a Yard by the firſt 
Suppoſition. 
44.2 70 f 

ws ap = the Price of the ſecond. 

EY 7 Then 


| 


Then 
1 5 * x 


l 
7 — 280 
8 — 7Ox 


10Co 
11 v2 


7 208+: e ee ee 
8 70x — 2xx — 8* = 70x — 280 
9 — 2xx — 8 = =— 260 

lo} xx + 4* = 140. 


It ax + 4& +4 = 144 
I2]x + 2 = 12 


I2 — 2 


13] + = to the Number of Yards he 
e | : 


3 


* 


No. . Wis 


One bought a Horſe, and fold him again for 56 
Pounds, and gained as much per Cent. as 0 Horſe 
coſt. I demand the Price of the Horſe? 


| 


1] x = the Price of the Horſe... 
2] 56 = the Pounds he ſold for. 
3] 56 — x = the Gain. | 
4 5600—100x 


*: 56— * :: 100: 
| 5e 
| 6 xx = 5600 — 100x 


6 ＋ 100x| 7| ** + 100* = 5600 


n 


8] xx + 100x + 2500 = $100 


n 
| x = 40 = the Pounds the Horſe coſt. 


056) 


| No. 90. ; =] 
There are two Numbers whoſe. Di 1. 
and if the Product be divided by 2, the Quotient 


will give the Cube of the leſs Number. "What are 
the Numbers; 


| x] x e lefs Number. 


1 
Then 2 16 +#* = the greater: ) 
m ; 5 XxX = 57 * 
3X2 | A 2xxx = #x + 15x 
4 = x 5 24x = x + 15 
5 — x | 6| 2xx —* = 13 
5 9 N 
5720 J 
9e 


by the 2d. TEES 15 = 18 


No. 91. 


There are three Numbers in geometgical Propor- 
tion, the Difference of the Extreams is 16, and the 
Mean is 6. I demand the Extreams ? | 


Ci 
1 


= one of the Extreama 
peg 16 = the other, F 
3} an 4 16. = $6 © ũꝶ K—rn— — - 
30,0 H + 16x + 64=100 
| 7 + ar + 
33-2 


71 x+ 16 = 18. | 
— . 


2 


— 8 |6 
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No. 92. 


One buys 120 Ih. of Pepper, and as many 
of Ginger, and received for a Crown one Pound 
of Ginger more than of Pepper; fo that the whole 
Price of the Pepper came to ſix Crowns more. than 
the Price of the Ginger. How many Pounds of 
each did he buy for a Crown? | 


| i] x = the Pounds of Pepper for 2 

Crown. 

2| x + 1 = the Pounds of Ginger for a 
Crown, 1 


—— the Price of the Pepper. 


4 IEC 
] x+1 
AER 
BET 25 
5 ** ＋ 6 120 + 6x + 63 
6 X | 7] 120x ＋ 6x*x + 6x = 120x + 120 
7 — 120 8 6xx ＋ 6x = 129 
8 26 g| xx + * 20 
9Clo xx +x , 25 = 20,25 
10w2 Nile +5 = 45 
11 — „(12 *=4 
by the 2d. 13 ＋ 12 5 


the Price of the Ginger. 


120 
* 7 


1 


Then 


No. 93. 


A Man buys 801þ. of Pepper, and 36 Ih. 
of Saffron ; ſo that for eight Crowns he had 
14 Pounds of Pepper more than he had of Saffron 
for 26 Crowns, and what he laid out amounted to 


F f 188 


(218) 


188 Crowns. How many Pounds of Pepper had he 
for 8 Crowns, and how many of Saffron for 26? 


f x = Saffron. 
2] * þ+ 14 = Pepper. 
ee „: 26 :: 36: 2 
And | 4 : 640 
Shins . 
5.549. 290 
771 Fen : 
; 5X + 640 + 2 1882632 
6 * | 5[640*+þ936x+13104=188xx+2632x 
7—1576x' 8] 188xx+ 1056x=1 3104. 
8 188] gf xx + 5,617x = 69,702 
9 CH io «x + 5,617x + 7,884 77,586 


10 vv 2 11 x + 2,808 = 8,808 
11—2,808|12}| x = 6 = Pounds of Saffron. 
by the 29.113! * + 14 = 20 Pounds of Pepper. 


No. 94. 


Some Companions at an Inn ſpent 31. 15s. before 
paying the Reckoning, two went away, by which 
each of the reſt was obliged to pay tenShillings more 
than his equal Club. I demand the Number at 
firſt ? | x 


{ 1] x = the Number at firſt. 


Then | 2 - = every Man's true Club. 


And 3] * — 2 = the Number of Men when 
| | two were gone. 


2 ON 
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| 
4 _ Each Man's Reckoningnow, 
5 3 
9 | 5 i. 2 — 1 a 75 
*—2 Oy 
52 


175 — 10 + 20 = 292 


* 
G * | 7 7.5% — LO +208 = 75% — 150 
775 8 — IOXx ＋ 20x = — 150 
* 9 TOxXXx — 20 = 150 
9 = 10,10] XX — 2x = 165 
10C [ii - 2K ＋ 122 16 
11 b 12K — 124 


12 4 1 13 x = 5 the Number of Men at firſt, 


No. 95. 

Two Travellers ſet out at the ſame Time from 
two Cities, the one from A, and the other from B, 
which are 120 Miles diſtant from one another ; the 
firſt goes five Miles a Day, and the other 3 Miles 


leſs than the Number of Days in which they meet. 
When will they meet? 


+= the Time required, 

5x = the Miles the firſt travelled. 

x — 3 = the Second's daily Journey. 

** — 3x = the Miles the ſecond tra- 

veiled. 

15 xX ＋ 2K == 120 

5 C | * + 2r+1=121 
7 
8 


=o 6 = 


8 
+ 
+ 


* +I=1H 
| x = 10 the Dive they travel, 


5 . EE. No. 
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No. 96. 


A Poſt ſets out from A towards B, who travels 9 
Miles a Day; after he had got 27 Miles another ſets 
out from B to meet him, who goes every Day 2 


of the whole Diſtance of the Places A and B, and 


meets the firſt Poſt after ſo many Days as is , of 
the ſaid Diſtance. I demand the Number of Miles 
berween them ? Ws 


1] x = the Diſtance required. 
*”= = the Time the ſecond travelled, 
Ten in = 
| | 20 20 
1 ; 
And | + = + 27 the Miles the firft travelled. 
„„ Tow 
| ".-20 20 „ 
And 6, = = the Miless the ſecond travelled, 
N 
750 T ä 
eee f + be” 7 + 10800 = 400x 
8 X 20| 9 20xx + 3:00x ＋ 216000 = 8000x 
9—3200x|10! 20xx ＋ 216000 = 4800x 
10-216000 [11] 20xx = 4800x — 216000 
11-4800 12] 20 & Xx — 48 00 = — 216000 
12 = 20|13| * — 240# = — 10800 
13C 14] ** — 240x + 14400 = 3600 
14 vv 2|151* — 120 = 60 
15 + 120, _ * = 180 the Diſtance of the two Pla- 


Ces. 


No. 


EA 


No. 97. 


Two Men depart at the ſame Time, one from 
Tondon the other from Lincoln, keeping the ſame 
Road, and when they mect, ſays A to B, I find I 
have travelled 20 Miles more than you, and have 
gone as much in 6 + Days as you have done hither- 
to; 1 know, ſays the other, you are the beſt Walker, 
but if I go on as I have done, I ſhall finiſh my 
Journey in 15 Days hence, What was the Diſtance 
of the Places, and how much did they travel per 
Day ? | 


| 1].z + 20 = the Miles gone by A, 
| when they meet. 

2} x = What B gocs in the ſame Time, 
I * 2 | 23] 2x + 20 = the whole Diſtance. 


Thirds 
FR Hg : 20: X&＋20: 2 
| Thirds 
And | 5 „ 
| | **. $ 45:27: x+20 
„. | 6] 45x __ 2ox+400 | 
x20 © * 5 
6X# N — 20x + 400 


K ＋ 20 

7x x ＋ 8 45Xx = 20xx + 800x —— 8008 
8 — 20xx| 9| 25#x = 800x + 8000 

9 = 25 [|ic| #* = 32 + 320 

IO—32x Li] — 32x = 320 5 
110 [ix - 32K ＋ 256 2 876 

12 vl 13 * 168 9576 2 24 

13 + 16 [14\x= 40 | 

by the 1ſt. 15 x ＋ 20 = 60 


14 


E 


14 4 16 116| 25 + 20 ioo the whole Diſtance in 
| $2) Miles. 
And 17] A goes 6 Miles per Day, and B 4. 


No. 98. q 


A defires B, to let him know how many Pounds 
he had in his Purſe; B anſwered if J double the 
Number, and add 20 more than the ſquare Root of 
the Sum doubled, to the doubled Sum, and laſtly 
add this Sum to its Square, the Number of my 
Pounds would then be 194040. Now how many 
is in the Purſe ? 


42 _ = the Pounds in the Purſe. 


Then ar = the Pounds doubled. 


2 
Kod 3 * O y by Subſtitution, | 
Then | 4| +3 = 194040 
40 | ;|  +Y+25 = 194040,25 
5w2 | bl y+,5 =  194040,25 = 440,5 
eee = a6 


105 | xx+*#+20 = 440 by Reſtitution, 
8—20 | g| xx +* = 420 
9 CO [10] xx + * +,25 = 420,25 
 10w2 [1l1| x+,5 = 44 420,25 := 20,5 
11,5 [12K = 20 


by the 1ft. 1 _ = 200 the Pounds in the Purſe, 


Nc. 99. | 
Two Travellers ſet out at the ſame Time from 
two Cities which are 129 Miles aſunder, one of them 
goes 6 Miles every Day, and the other 2 Miles my 
| | fir 


* 
Then 
| 3 

3.5 | 4 
0 

6 
„ 
8 8 
8 ＋ „59 
g9C io 
10 vo 2 11 
11— 13, 5112 
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firſt Day, 2 2 the ſecond, 3 the third, and fo on, 
adding £ Mile to every Day's Journey. In what 
Time will they meet with one another, and how far 
will each have travelled ? 


* the Days each travelled. 


2| 6x = the Miles one travelled. 


x — 1 =the Number of Terms. —2 


25 — 55 


„r + 1,5 =the laſt Term. 
»SxxX+2,5X 
—— 6x = 129 
„xx +3,5x + 12x = 258 
„Ixx + 15,5x = 238. 
xx + 31s = 516 
xx + 31 + 240,25 = 756,25 
x + 15,5 = 756,25 = 27,5 
x = 12 the Number of Days each 
travelled, 


One travels 72 Miles, and the other 57. 
N. B. You may fee the Reaſon of the 3d, 4th, 
5th and 6th Steps by the Theorems in Page 68. 


No. 100. 


Two Merchants A and B go Partners, B-brings 
420 Pounds, and A receives out of the Gains 52 
Pounds, and the Sum of both their Shares is $54 
Pounds. How much did A bring, and how much 


did B rec 


Then 


I 
2 


eive out of the Gains? 


x = A's Stock, 


| 21840 
* 1 52: 420: 


* 


(224) 


mo | | «+420 +52 + 22854 
>» © e 834 
421840 5| xx+472+=854*#—21840 

5—854*] 61 xx— 3824#=—21820 

6 CD | 7 *—382x+36481=14641 
7 v 2 81 *—191=121 
8 + 191] / *=312 A's Stock. 

And 140285 


| | —— = 70 B*s Gain. 


No. 20x; 


Two Farmers ſell two Sorts of Corn; 4A 
ſells 6 Buſhels, B receives in all 20 Crowns; now 
ſays B to A, if we add the Number of my Buſhels 
to the Number of your Crowns, the Sum will be 
283 ſays A to B, and if 1 add the Square of my 
Crowns to ihe Square of your Buſhels, the Sum will 
be 424. How many Buſhels did B ſell, and how 
many Crowns did A receive? 


7 x = B's Buſhels. 

2| y = A's Crowns, 

3 x +y = 28 

4] xx EI="424 
32 | 5| xx+2zy+yy = 784 
5 — 4 | 6|2*y = 360 | 
4 — 6 | 7] ** —2»y+yy = 64 
7 v0 2 | 81 X—y = 86 
3+8 92236 


g — 2 |10| x = 18 = B's Buſhels, 
3 — lol 1 y=10=4's Crawas, * 


No, 


(5 5 
No. 102. bs 


A certain Man intends'to travel as many Days ag 
he has Crowns. It happens that every following 
Day of his Journey. he had as many Crowns as he 
had the Day before, beſides two Crowns over and 
above; and when he came to his Journey's End he 
had in all ; 45 Crowns. How many had he at fiſt ? 


1 = leaſt Term. 
2] x = the Number of Terms. 
335— 22 the greateſt Term. 
4 4X — 2x = 90 ; . 

= + 4 F 
6 
#2 


xx , T- 625 = 726615 

| | D 

7 + 2508 x=5=the Number of Crowns he had 
at firſt, and Days 5 


No. 103. 


A and B owe betwixt them OT Pounds, A pays 
eight Pounds a Day, and B pays the firſt Day one 
Pound, the ſecond Day two Pounds, the third three 
Pounds, and ſo on. In how many Days will they 
clear the Debt, and how much did each of them 


pay ? 


X i] x = the Ne of ay | 
Then z 8x = what A pays. 
1885 3 — — = what B pays. 
27 3 dts, 3 174 
4 X 2 47 17 = 348 | 
G g 50 


(226) 
5 C46 


xx + 17x + 72,25 = 420,25 
6w2 j7* + 8,5 = 20,5 
7 —8,5 ; x = 12 the Number of Dayps 


| No. 104. 

Two Countrymen, A and B, ſell their Corn at 
different Prices; A ſells twenty Buſhels, and B re- 
ceived for one Buſhel as many Shillings as he fold 
Buſhels. A perceives that if he had fold as many 
Buſhels as B received Shillings, he ſhould have re- 
ceived 252 Shillings, but both together received 
176. How many Buſhels did B ſell, and what 
Price had A? 


| 1 x = B*s Buſhels. 3 
2] xx = the Shillings B received. 
RF 3 o - bees ang 
| Nx 252: 2: 20: = 


4Xxx | 5 1 3 I . 

5 += | 6| xxxx— 176 2 — 3040 
60817 | xXXxXX—1 70xXÞ+- 7744=2704 
7 % | 8 xx—B88=z22 | 

Then | 9] xx= 36 

9 vv2 [10] x=6 the Buſhels B fold. 


And N 112 — = 140 the Shillings 4 received. 


No. 105. 


Find a Number, from whoſe Double if you fub- 
tract 12, the Square of the Remainder 5 ſhall 
be equal to nine times the Number ? 


(227) 
1 ack Number. 


e 
20.2 & —113 eee eee 
3 E j4| 4*—57*#= — 143 
5g] **—I4,25*= — 35,75 | 
6] xx—14,25x+50,705625=15,015625 
6w2 [7 * —7,125=3,875 
S* =11= the Number. 


No. 106. 


What two Numbers are thoſe whereof twice the 
firſt, with three times the ſecond will make ſixty ; 
moreover twice the Square of the firſt, with three 

times the Square of the ſeeond, will be 840 ? 


I] x = the firſt, | 
| 2] y= the ſecond, ? 
3] 2x + 3y = 60 
41 2xXx + 3yy = 840 
5 
6 


6 &- 2 y — 
. PE ane "9 8 

4 — 2xx | 8] 3y y= 840 — 2xx 

8 — 319 772 840—2xx 
7 & 9 10 7560 —18xx=10800—720x-+ 12x 
10 + III JOxx—720x= — 3240 
| 12 xx —24*ͤ 144236 

12 C13 aid 

13w2 [4 x—12=6 

14+12 1 x=18 
by the 3d.116| y=8 


682 No. 
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No. 107. 121 
A certain Number conſiſts of two Places, which 
is equal to four times the Sum of its Digits, and if 
to the Number you add eighteen; the Digits will be 
averted. W hat is. the Number? Y 


| 1 „ = the Unit. Place. 
2] x.= the Ten's Place. 

Then 3 10 +y = 4x + 4y 

And 4 + * = 4x+4y5+18 
T4 1.4 & $I. > 

5 10 6x = 3 

23 [72K = 

: Then | Al 5 


$54 Ms 18 


* 2 9] 215 = 123+36\ 4 
g—12y10|9y=236. 4 
0 9% 0 M 
And 112 21 =12x + TH 
11—12x]12 gs = 18” 7a | 


13=9 [14K = 2 


+... Me = 


There is a certain Rectangle whoſe Length ex- 
ceeds its Breadth by four, and its Area is ſixty. 1 
demand the Length and Breadth? 


lier + 4 the Length. 
5 = the Breadth. | 
1X2 [|3|xx T4 60 
e 
4 2 [K T 228 
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x = < the Breadth. 
by t iſt. al; x + 4 = 10 the Length. 


| No. 109. | 
There is 2 rectangled e whoſe 
Length and Breadth together equals 40, a ad The 
Are | 1 330. 13 demand the Sides ? 


ix = the Length. _ 

2] 40 — x = the Breadth, 

3! 40 — ax = 336 

3 = q4| xx — 40x =— 336 

4 C EIN — 40x + 400 = 64 

5 vu 2 6 * —— 2028 | 5 7 


Ld 


6 + 2017] * = 28 the Length. ad 
by the 2d. 0 40 — x = 12 the Breadth, 
No. 110. 


There is a Square whoſe Diameter exceeds its 
Side by 6, what is the Side of the Square? 


i| x = the Side. 
2| x + 6 = the Diameter. 
Then Iz] 2«*“ = *x + 12x + 36 
3 — xx AI xx = 12# 4 36 
4— 12x 5 a8 — 12x = 36 
£Co : xX — 12x + 36=72 
6w2 x — 6 = 8,485 
6 60 = = 14,485 the Side of the Square, 


7 
by the 0 9 x + 6 = 20,48 5 the Diameter. 


No. 111, 


There i is a Garden i in form of a Rectangle, whoſe 
Length is three times its Breadth ; this Garden is 
divided into two Areas, the Length of one is 18, 
and the Content of the Remainder is 120. J 4 
mand the Length and Breadth? 


1 


. 


33 
6 C 
7 2 
8 + 3 

by the ft. | 


MSF 0 6 


O0 ow 
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3x = the Length. 


x = the Breadth. 


18 = the Length of one Part. 
3x — 18 = the Length of the other. 
3xx — 18K = 120 

xXx — 6x = 40 

* — bx ＋ 9=49 

* — 3 = 


x = 10 the Breadth. 


| 3X = 30 the Length 


No. 112. 


Let the Line A B (of 70 Parts) be divided | in C, 
fo that 4 C = 22, and BC 48, it is required tao 
divide the fame Line again in another Point, as 
for Example, in D, ſo that the Rectangle B, D, C, 
may = the Square A, D. 


8 A 


[ 


x 


. 


— 


OO OO OO 


1 


| 


AC= 22 
BU=u8 
CD=x! 
AD = 22 — 
484 — 44 þ*x = 48x 
xXx — O2X = — 484 
Xx — 92% ＋ 2119 = 1632 
23 40, 398 
= 5,602 
22 a=16,998 = 4 D 
No. 
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No. 113: 


Let the Line AB be divided in C, ſo that 4 C 
== 20, and CB = 4, it is required to produce the 
Line A B to D, ſo that the Rectangle 4 B D may 
= the Square C D? 


AC=20 
210324 

B DS x 
44 CDS 4 +x 
51 16 + 8x + xx = 24x 


822 e xx — 16K =— 16- 
6 C217] xx — 16x + 64 = 48 
7 2 |8|* —8 = 6, 928 

191 x Io 1,072 


No, 
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No. 114- 


In the Rectangle A B C D, the Difference of the 
greater Side A B, and of the leſſer Side C D is 12, 
but the Difference of the Squares of the Sides is 
1680. What are the Sides 5 


A B 
3 | 
| D — — 10 
* ＋ 122 AB 
2 1 280 
102 [3] xx + 24* + 144 
2 ® 2 (AI xx : 
3 —4 þ 24* + 144 = 1680 
5—144 |6] 24x = 1536. f 
6+24 7 = 64 
by the 1ſt. 8 x + 12 = 76 
No. 115. ; 


In the Rectangle DE F G, the Length is twice 
the Breadth, and the Suin of the Squares of the. 


Length and Breadth is ten times the Sum of the 
Sides. Quære the Sides? | 


| 
G F 


(233) 


1 EF 
| 421 2K D E 8 
Then #3] 5xx = the Sum of the Squares. 
And Ja] 30x = ten times the Sum of the Sides. 
. ISI 5xx = gor 
5 = 6x 6 X 
by the 20, 7] 2x = 12 
No. 116. 


In the rectangle Triangle, ABC 1s given the 
Baſe, AB = 9, and the Difference of the other 
Sides, that is the Segment B D = 3. Quere, 
the Sides AC and BC? 


i] SC 
2 +£3=BC 
3] 6x + 9 = 81 per Figure. 
3—9 14| 6x = 72 | 
4=6 {lz=12=AC 
by the 24.16] 


* 8 1 
| 1 O. 
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7 No. 117. 
If a May-Pole be 25 Yards high, and by the 
Wind it is blown down, fo that the Top-End 
ſtruck the' Ground five Yards from the Foot of 


the Pole, I demand the ſtanding Part, and how 
much was blown down? 5 


i = the ſtanding Part. 1 
225 the Part down. | 
b xx 125262 -O | 
Z—XXx 4 24 = 625—50x | 

4+50x [51508 + 25 = 625 

5—25 ;6!50x = 600 

6—50 7 x=12the ſtanding Part. 
by the 2d. 8 25 —x=13 Part down. 


No. 118. 
Let there be a Circle whoſe Diameter is A B, 


with another Circle whoſe Diameter is AC, touch- 
ing the great Circle in the Point 4, and from the 
Center of the greater Circle D, draw the Radius 
D E, at right Angles to A B, cutting the Peri- 
phery of the leſſer Circle in F; now there is 
given B C the Difference of the Diameters = q, 
with the Segment E E, equal 5. Quære the Di- 
ameters? * 


1 


( 235 ) 


8 — 8x] g]x = 16 
„„ neee 
And III 20,5 = the Radius of the leaſt Circle. 


No. 119. 

There is an acute angled Triangle, as ABC, 
whoſe Sides are known, viz. A B = 13 = b, and 
BC=14=c,and AC=15 = d. I demand the 
Point of the Baſe, where a Perpendicular let fall 
from the Vertex or Top of the Triaogle, ſhall cur 
it and the perpendicular Line ? 


H h 2 1 
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[1]x==Segment D 
2c Segt. B D. 
3 3 erpendicr. 
; 4 XX=Yy 
47E. iſt 5 bb-—cco ER - 
| * {/ 
4 & 5 |6jhbb—cc 2c! — © 
| | xx=dd—xx 
6+ xx be- 20x=dpB Eg —C 
7 + cc j8|bþ2cx+=dd+ce 
8 — bb g] 26 AAN cc —bb 


9 — 2C 10] .. = == | = 9 = D C. 


by 2d. 1717 E55 the Segment B D. 

Now the Segments of the Baſe being found, you 
may find the perpendicular 4 D = by the fourth 
or fifth Steps. 


1 No. 120. 


There is an obtuſe- angled Triangle, A B C, 
whoſe three Sides are known, viz. ABS 15 . 
and FC = 13 =, nd BU=4 c. demand 
the Point without the Triangle, the Baſe being pro- 

duced ſhall meet with a . and the Fer 
| pendicular * ? 
x=DC Part of the A 
Baſe produced, 


1 
2] y = A D the Perpen- 
dicular. 


47 Eu. fl fragt „ y 


e 
3 — 4 sl 2c* + i= dd — bb 


ER" 20x = dd — bb — cc 
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Ho =. — — = 5 the produced 
Part of the Baſe. 


Now x being found, y may be found by the third 
or fourth Steps. 


6 = 2c 


4 — xx| 8] yy — bb — xx 
8 1 9 4 bb—xx = 12 the Perpendicu- 
9 lar A D. 
No. 121. 


There is a Triangle whereof two Sides are known, 
as AB = 52, and BC = 56, about the ſame is 
circumſcribed a Circle, whoſe Diameter = 63. 
How much is the third Side of this Triangle, this 
is 4 Cf 


The Angles B A D, and B C D, are right An- 
gles by zilt. Euclid 320. 


_ b mm — un 1321 theſof A D. 
| v 1521 =39=A D by 470 Iſt, 


(238) 
3] um- = 108 Cf D C. 
4% 1089 =33= DC by 47 Euc. iſt, 
[5] x=the Side required A C. 
Then by 65x 3900 


6 — 65 j | — 257 = 60 the Length of the Side 


For in a Quadrangle inſcribed in a Circle the in- 
terior oppoſite Angles together are equal to two right 
Angles, by 22d Euclid 3d. And if there be drawn 
two Diagonals, the Rectangle under the Diagonals 
is equal to the two Rectangles under the oppoſite _ 
Sides. | 


No. 122. 


Suppoſe a May-Pole 156 Feet high, as N R, and 
upon the Top fits a Bird, and three Men are to 
ſhoot at the Bird, all of them an equal Diſtance from 
the Pole, and each of them diſtant from one ano- 
ther as follows; B from C 66 Feet, B from A 50, 
and A from C104. How far muſt he ſhoot that 
hits the Bird ? | 


lt 


6 230 


It is evident the Places of their ſtanding ks a 
Triangle in a Circle? 


| m=66=C B 

N == A 

r=104=C AF 

x the greater Segment. 

r—x=the lels. N 

y=the Perpendicular of the Triangle. 

Then nm — xx 

424 | | my ug 3 0 per4 iſt. Euc. 
. 9 un. zr m - 

9+ xx |10] unn r- 2rx ==. 

Io+rr [11] 21E2rx=mm--rr 

I1—7Zx. |12] 2fX=mm +rr —18 

12 2 13 mm rr un 3 12 

. 13. 


OTW. 


=== 


by the 7th. 14 


V MR—XX = = 25 — 


25 15 * : 2: 156: 65 the ſemi-Diame- 
I ter of the Circle. 

Then the Square of the Pole's Height added to 
the Square of the temi-Diameter, the Sum will be 


28501, whoſe Square Root is 169; and fo many 
Feet is each from the Bird. 


No. 12 2; 

A Perſon hath a right-angled Piece of Land, as 
ABCD, in Length forty Yards, and in Breadth 
thirty Yards, This he would convert into a Gar- 
den, but finding the ſame in the Winter to be an- 
noyed with Water, he would have the ſame raiſed 
one Yard over the whole Sup:rficies. Now it is 


5 | reſolved 


vw 
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' reſolved to make a Ditch round about the ſame 


which ſhall be two Yards deep, ſo that the Ditch 
may remain of equal Breadth and equal Depth, till 
ſo much Earth come ont of the ſame, as will 
raiſe the whole Superficies remaining within the 
Ditch one Yard higher. How broad muſt the 
Ditch be ? | 


A222 
| . 


| * 
. 3 C 
[1] x = the Breadth ſought, 
2140 — 2x = the Length. 
3 30 — 2x = the Breadth, 
Then [4] 12#x—420x = — 1200 

4 = 12]5] xx — 35x = — nOO 


5 C 16] xx — 35x + 306,25 = 206,25 
6 v2 |] x — 17,5 = 206, 25 = 14, 361406 
8 


x 3, 138394 the Breadth ſought. 


